





















War Standard Instruments 






















2%.” ROUND 
flush mounting, 
bakelite case 


3%,” ROUND 
flush mounting, 
bakelite case. 
















Types MR35-MR34, in Weston Models 
301-425-476, in all listed combinations in 
American War Standard C 39.2 — 1944 


Types MR25-MR24, in Weston Models 
506-507-517, in all listed combinations in 
American War Standard C 39.2 — 1944 






























THERMOCOUPLE 
CONVERTERS 


per AWS C 39.4—1943.. 
in all applicable ranges 









A. W. S. instruments by Weston are the 
standard Weston instruments, with the re- 
quired additional scale markings, and studs 
as specified. The instrument movements 
... therefore their long term dependability 

. remains unchanged. Further, these 
panel meters still provide the thin move- 
ment and case... the original Weston de- 
sign which, together with their enduring 
characteristics, always has distinguished 
instruments bearing this name. Inquiries 
invited. Approvals can be quoted. Weston 
Electrical Instrument Corporation, 578 Fre- 
linghuysen Avenue, Newark 5, New Jersey. 

















RESISTORS 


Types MFA—MFB—MFC... 
per AWS C 75.5 — 1943 
. in all listed ranges. 














SHUNTS 


Types MSA—MSB—MSC... 
per AWS C 39.5 — 1943 
. in all listed ranges. 
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HAZAKROME FEATURES— 
e@ A complete range of sizes for both lighting and power-circuits. 
@ Resistant to moisture, cil, chemicals and flame. 
@ Smooth, glossy and lubricated surface — easy pulling. 
e Available in non-fading, standard building wire colors, 
@ Chemically stable and long aging. 
@ Tough insulation — a tensile strength of 
2000 Ibs. per sq. in. 
@ Free stripping — easy to install. 
e No outer covering required. 
@ Small diameter — permits greater 
conduit fill. 


ge AF yetobe foes Cable will bring 

-<" power to indiy achines — quickly and at low cost. No conduit 

, al no pulling is required. Osteas) squeeze-type armored cable fittings and 

| porceldin hangets can be used. » » HAZAKROME Bus-Drop Cable consists of 3 

stranded conductors, insulated with color-coded HAZAKROME, and three small stranded 

ground wires equivalent in cross-section to one power conductor. These are cabled with neces- 
sary jute filler, covered with tape and a final HAZAKROME jacket. 


Wy HAZARD INSULATED WIRE WORKS 


DIVISION OF THE OKONITE COMPANY 
_ Works: Wilkes-Barre, Fa.e Offices i in Principal Cities 


TVA OR A ne Cab € 


ELECTRICAL WORLD @ March 4, !94 


' 
‘ 
t 


4 (790) 


P 














LECTRICAL WORLD 


f 
é 





March 4, 


Now this important reclaimable 
feature scores again. Vital materials 
from which Automatic Line Splices 
are made are mostly off to war... 
so it is impossible to supply the quan- 
tity of line splices we would like to 
but your stock bins will supply 
splices for immediate requirements. 


Every ‘‘out of service’’ line 
equipped with Electroline Automatic 
Line Splices is a source of supply. 
These splices are reclaimable. 


Electroline Splices can be removed 
in a jiffy. Back they go to stock bins 





Lime DID WE KNOW, these 12 years w 
saying, “Electroline Automatic Line Splices ar® 
able” that the really big story had not yet been to 








for re-use . . . time and time agai 
Stock without stock expenditures: 
How’s that for an “extra” dividend? 


It is the everlasting quality of 
Electroline products that assures our 
users of adequate, effective usable 
Automatic Line Splices for the dura- 
tion. The quality is there because long 
experience in this field has taught us 
how to put it there. Not only the first 
Automatic Line Splice, but also the 
first Reclaimable Line Splice came 
from the house of Electroline. 


Eloctrictine Company 


Originators and Patentees of Automatic Line Splices and Dead Ends 


4121 SOUTH LA SALLE STREET 


1944 





2 CHICAGO 9, ILLINOIS 
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Specially Designed 
Simplex Electric Cables 


Engineered for Unusual Jobs 












We always have emphasized the desirability of specially designed cables en- 
gineered to fit the job where unusual or out-of-the-ordinary conditions exist. 
Thousands of such cables have been made by us during the past half century 
and a wealth of valuable information and experience have been accumulated. 
As a result, it is now possible for us to make a valuable contribution in 
meeting the unusual cable requirements of our Armed Forces, Merchant 
Marine and essential industries. 


Simplex Cables are insulated with Synthetic Rubber, Var- 
nished Cambric, Impregnated Paper or Plastic Insulation. 


If you need cables now for win-the-war work or if your post-war plans 
include cable replacements or extensions, we shall be pleased to work with 
~ in getting the most efficient wires and cables for your proposed in- 
stallation. 


Simplex Wire & Cable Co., 79 Sidney Street, Cambridge 39, Mass. 





WIRES and CABLES 
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SWITCH OPERATION made easy 
through shuffle pryout release. 


POSITIVE LATCHING AND UN- 
LATCHING controlled by integral 
handle and lock. 


@ SPOT CONTACTS .- self cleaning 


with each operation under Hi-Pressure. 


INDIVIDUAL PRESSURE SPRINGS 


insure uniform contact loading. 


HINGE CONTACTS - uniform in all 
blade positions through Hi-Pressure, 
annular, line contact surface - dirt free, 
smooth operating. 
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CONDUCTOR SUPPORTS 
CLAMPS AND FITTING 


DISCONNECTING SWITCHE 
INDOOR AND OUTDOOR 


AIR BREAK SWITCHE 
INTERRUPTER SWITCH 


CUTOUTS AND 
THERMO-RUPTERS 


SWITCH OPERATIN 
MECHANISMS 


SUBSTATIONS 


OPEN OR ENCLOSE 
ISOLATED PHASE 
HEAVY DUTY BUS 


KIRK INTERLOC 
SYSTEMS 


AUTOMATIC 
SECTIONALIZIN 
EQUIPMENT 


METAL CUBICLE 


TESTING DEVIC 


RAILWAY and INDUSTRIAL ENGINEERING CO., GREENS 
IN CANADA—EASTERN POWER DEVICES, LIMITED, T 





























NON-INDICATING, PORCELAIN-HOUSED 
MATTHEWS CUTOUTS 


4 
} 
4 

























RATINGS 


50 and 100 Amperes 
5 and 714/12% 
Kv Grd. Y 


INTERRUPTING 
CAPACITIES 


1200 and 3000 
Amperes 


Catalog 650 


Catalog 850 
Catalogs 950 and 956 


(Interior detail same in all sizes) 


CONSERVE VITAL MATERIALS WITH & 


——— 











Shows two single phase 4400 volt installations of 
Catalog 650 Matthews Cutouts. 


WHY THEY ARE LIKED 


Simple —Rugged — No Moving Parts — Heavy Everdur Set 
Screws — All Current Carrying Parts Over 85% Copper Content 
—Time-seasoned Bakelite Covered Fibre Fuseholder Tubes Which 
Won’t Warp — High Flashover Values — High Interrupting 
Capacity — Lowest Time-cost — Over 400,000 In Use. No 
essential changes in design in over fifteen years, but many refine- 
ments have been made. Price is lower than for indicating type. 





Simple, sturdy design conserves vital 
war materials and man power by elim- 
inating moving parts but without 
sacrificing electrical and mechanical 
efficiency. 


For complete details 
Write for Bulletin 103 




















aN. W. N. MATTHEWS CORPORATION 
MATTHEWS, SAINT LOUIS, U. S. A. 


ENGINEERS and MANUFACTURERS SINCE 1899 
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YOU DON’T RATE TROUBLES 
IN TERMS OF VOLTAGE... 





Keep down emergency trips on low-voltage lines with 
O-B Universal Strain Clamps! | 





When the emergency crew is called out, nobody 
asks “What's the voltage?”. They ask “Where’s 
the trouble?”...Faced with difficulties in getting 
maintenance materials and still more difficulties 
in keeping together adequate, experienced line 
crews, power companies more than ever want to 
build lines that require little or no attention... 
Study the features of these O-B Universal Strain 
Clamps, designed for all low-voltage applications. 
Back of their design is the experience and point- 
of-view of transmission line engineers whose work 
has never allowed for any compromise with sound 
principles...Get these clamps into service as soon 
as possible and you will have fewer trouble calls. 


Ohio Bracd. 
Three sizes of O-B Universal Strain Clamps, from left to 
MANSFIELD. OHIO right, Baby, Intermediate and Large. Characteristics of 
P these are, respectively; cable, .125 to .350-in., ultimate, 


CANADIAN OHIO BRASS COMPANY, LIMITED, 8,000 lbs.; cable, .160 to .437-in., ultimate, 10,000 lbs.; cable, 
ee ee. Seen 2469-H = 160 to .550-in., ultimate, 14,000 lbs. 


mg Cable is held solidly by the double action of a snubbing prin- 
Pig , ! ciple (1), and a powerful clamp (2). Universal Strain Clamps 
: will develop a slip strength in excess of 90 per cent of the 
: ultimate of cables with which they are used. Cable is not cut 
or sharply bent. Clamp may be loosened for re-location of 
a ex, cable, or completely removed for re-use. 
No sharp line of demarcation exists between gripped and un- 
gripped cable--a frequent cause for fatigue failure. Approach 
/ to clamp (3) tapers off the grip and removes all danger of 
' cable damage. 
A convenient point is available to nook a pulley block at (4). 
Clamp is sain ta straight position. Tension is not lost when 

falls are eased off. 

Because wind and vibration cause some movement of the 
jumper section of the cable, Universal Strain Clamps are de- 
signed to keep cable from touching itself or rubbing where it 
crosses (5). fe. 
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What's ahead for thelr 


ALREADY THE MERCURY ARC RECTIFIER HAS WON ITS SPURS§,,, 


AMERICA'S HUGE AIRPLANE LIGHT METAL PROGRAM. 


@e Biggest electronic device now in 
operation is the mercury power arc rec- 
tifier, converter of alternating current 
to direct current, first successfully 
introduced to America by Allis-Chalmers 
engineers. 


When built to handle 4,000 kw, it 
stands 9 feet high, measures more than 8 
feet across. 


No laboratory models, these giant 
Allis-Chalmers tubes are vital production 
tools which were placed in electrolytic 
plants right after Pearl Harbor to process 
magnesium and aluminum in big, new wartime 
quantities needed; they helped accomplish 
one of the critical industrial feats of 
the war == unprecedented expansion of 
U. S. light metal production, when it was 
most desperately needed. 














TOMORROW 











Latest trend in rectifiers is towarg 
smaller units and lower voltages for wider 
application within industry. Be 


In place of one big multi-anode tank, 
new units are divided into smaller chap. 
bers == each having its own anode an 
mercury cathode. Result: manufacturing 
is simplified, conversion efficiency is 
greater because arc travel is short with 
lower arc loss. 


Outstanding feature of Allis-Chalmers 
single-anode Excitron rectifier is "con- 
tinuous excitation". When rectifier is 
connected to line, small solenoid plunger 
device under mercury pool squirts mercury 
Spray to excitation anode, momentarily 
closing excitation circuit. 


When spray collapses, small d-c pilot 
are is established which remains as long 








TYPICAL LAYOUT OF MODERN ELECTROLYTIC METAL-REDUCTION PLANT EMPLOYING RECTIFIERS 
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new Electronic Giant? 


sJPPLYING THE FLOOD OF D-C POWER NEEDED TO ACCOMPLISH 


‘? MAY REVOLUTIONIZE LONG DISTANCE POWER TRANSMISSION. 
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LOWERING ANODE ASSEMBLY INTO EXCITRON TANK 


AS rectifier operates, keeps Excitron tank 
ontinuously primed to fire when main 
pnode voltage permits. 


In operation and performance this big 
forward step means: 1) no need to synchro= 
ize ignition impulses with main anode 
oltage. 2) No need to tune the circuit or 
maintain proper wave shape. 3) Firing 
anode mounting is fixed, not critical 
BS to location. 4) No need for external 
Adjustment or Special maintenance after 
installation. 


Engineers looking ahead see the mer- 
ury are rectifier as an important step 
oward long-distance d-c transmission... 


Reasons that argue for future use of 
i-c are: 1) Greater line stability because 


CHALMERS 
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d=-c follows simple Ohmic Law. 2) Low line 
losses. 3) Better utilization of line in- 
Sulation. 4) Receiving frequency inde- 
pendent of generating frequency. 


More development must be done before 
long-distance d=-c becomes practicable, 
but already first steps have been taken... 
electronic frequency changer is now in 
commercial operation, carrying a substan- 





tial load, changing power of one frequency 





to power of another frequency through 
flexible d-c link... prime example of 
short-distance d=-c power transmission at 
moderate voltage. 


Note other places Excitron rectifiers 
can be used: electric railways, electro- 
lytic plants, steel mills, mine haulage 
systems. 


ge War's demand for higher efficien- 
cies is giving new prominence to Allis-= 
Chalmers air blast circuit breakers. 


Reason: Arcing time of air blast 
breaker is always less than 1/2 cycle... 
that is, at the next current-zero of the 
60 cycle wave after contacts part, are 
is "out" to stay. Contact life is amazing 
»-eprotection is complete. 


Look for other important new develop- 
ments in electrical and power equipment 
from Allis-Chalmers. Maybe we can help you 
-- maybe you canhelpus. ALLIS-CHALMERS, 


MILWAUKEE 1, WIS. 
A 1701 


OSCILLOGRAM OF AIR BLAST INTERRUPTION 


w Tune in the Boston Symphony, Blue 
Network, Saturday at 8:30 pm, EWT, 
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CENTRAL 


RIGID STEEL 


CONDUIT 


"There's Tested Strength 
tn Every Length 








Protection- 


for you 
and your customers 














@ When you use Central Rigid Steel Conduit—or incorporate it in 
your product—you are protecting both yourself and your customers. 






And because this high quality product serves so well, so economically 





—and for so many years, you are protecting your own business future. 





We believe that hundreds of manufacturers and electrical contrac- 






tors will agree with that statement. 


SPANG-CHALFANT 


Division of National Supply Company 


Executive Offices: Grant Building, Pittsburgh, Pa. 
District Offices and Sales Representatives in Principal Cities 
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Vaportight 


Industrial Lighting 


(CONDULETS are manufactured only by CROUSE-HINDS) 


For boiler rooms, shower rooms, power- 
houses, tunnels, docks, building en- 
trances, and all indoor or outdoor 
locations where exposed to vapors, 
moisture, rain, smoke, or non-explosive 
dust and gas. 


Moseley atte) ol Mmoselomaonbelerotele 


Ms"Atatele Mel elosse¥ol-) maaseslestelcmucloon 
tight even though globe is off. 


Screw guard or clamp guard 
types. 


12 Hub arrangements. 
4 Reflector styles. 


J -Coler-\:1-10) 6 (-+- ta @Le) Lo) 4-10 MEO flo) e\— 1 
fo iblotcet-f elolbm-jslo(e(- fre (oleie)(-ach 


4 Sizes: 50 through 500-Watt. 





Other Vaportight 1i ng fixtures are available for attach- 
ment to many round-base Condulets and sheet steel outlet 
boxes. Crouse-Hinds complete Vaportight line includes hand 
lamps, switches, plug receptacles, and other electrical 


Nationwide 
Distribution 
Through Electrical 


CROUSE-HINDS COMPANY Wholesalers 
SYRACUSE 1, N.Y., U.S.A. & 
CROUSE-HINDS COMPANY OF CANADA, LTD., TORONTO, ONT. 
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... but it helped make high-speed generation reliable! 


Building reliability approaching that of 
non-rotating apparatus into high-speed 
(3600 rpm) turbo-generators is distinctly 
an example of Westinghouse practical 
ingenuity. 

Westinghouse Turbo - Generators have 
established an unequalled reliability record 
for continuous operation. Correct balance 
of thermal, mechanical and electrical fea- 
tures ;:: : hard-drawn copper windings... 
single anchor retaining rings...dynamically 
balanced rotating parts... ventilated end 
turns...are among the contributing factors. 


In these 3600 rpm machines, probably no 


factor helped more to produce reliability 
in large high-speed units than “fa simple 
saw-cut” (described in panel on the right). 
In addition, it reduces wear on bearings, 
collector rings and brushes : : : enables 
Westinghouse Turbo-Generators to main- 
tain unequalled service records on large 
high-speed units. Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa: 5-97083 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


CENTRAL STATION EQUIPMENT 





14 (800) 































RAP 


DOUBLE-FREQUENCY ROTOR VIBRATIONS 
PRACTICALLY ELIMINATED 

C. M. Laffoon, manager of the Westinghouse A. C. Genera- 
tor Design Department, beside a rotor specially slotted to 
overcome vibrations. 

Mr. Laffoon and his associates solved the problem simply. 
A series of saw-cuts across the unslotted sectors of the rotor, 
equalizes rigidity. 





A wooden two-by-four, support- 
ed at both ends sags more lying 
flatwise than edgewise. When 
revolved, it creates a change in 
downward force . . . twice each 
revolution ... at the two supports 

Wooden Two-by-Four (a double-frequency vibration). 

Long slots for field coils on op- 
posing rotor faces give varying 
rigidity too. This is equalized 
when slots (red) are cut crosswise 
across face of rotor, in solid por- 
tions ... corresponding, in effect, 
to cutting slots across edges of 
two-by-four above. 





Rotor with “Saw-Cuts”’ 








rom 
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for’ 0" “ead "130" High Tensile Stel faba Conductors 


SLEEVE BEFORE 
COMPRESSING WITH 
NICOPRESS TOOL 


1. Whether the joint is to be made 
in the air or on the ground, the job 
can be done faster and easier with 
Nicopress steel conductor sleeves. 


That the Nicopress Method of 
Splicing has completely and 
fully met all these requirements 
has been proven by many ex- 
acting laboratory and field tests 
made by The National Telephone 
Supply Company and a number 
of the leading power com- 
panies and wire manufacturers. 


2. The splice will equal the conduc- 
tivity of the wire and is so tight 
that the conductor cannot pull out. 













3. The completed splice is stronger 
than the rated breaking strength of 
the wire itself. 


COMPLETED 
SPLICE 








The National Telephone Supply Company 


5100 SUPERIOR AVENUE e CLEVELAND 3, OHIO 


Cenadian Mfr. —N. SLATER CO., LTD., HAMILTON, ONT., CANADA 





Export Distributor —{NTERNATIONAL STANDARD ELECTRIC CORP., NEW YORK, N. Y. 
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METALS SHRINK 
WATCHES STOP 











RUBBER SHATTERS LIKE GLASS 


100 DEGREES BELOW ZERO! 


. 10 below. . . 50 
below. ..100 below...and still going! 
Not in a scientist’s laboratory, but in 
everyday life... in industry. 


Going down! Zero. . 


Far-below-zero temperatures have been 
put to work. Machine parts are shrink- 
fitted together by the application of ex- 
treme cold to one of the parts. Methods 
of marketing food are being changed by 
new high-speed freezing processes. 

Refrigerated test chambers are teach- 
ing men and airplanes how to fly in those 
strange and frigid atmospheres . . . the 
troposphere and the true stratosphere. 

Today sub-zero temperatures... 





Hear the General Electric Radio Programs: The “G-E ALL-GIRL ORCHESTRA,” Sunaays 10 P. M., EWT, NBC...“ THE WORLD TODAY” News, 
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OIL CONGEALS, 
GASOLINE FREEZES 


FOOD FREEZES 
INSTANTLY 





produced by General Electric Industrial 
Refrigeration and Air Conditioning equip- 
ment, are working in hundreds of ways 
to help speed up America’s war effort... 
to help machines work more efficiently. 

Tomorrow, when war clouds lift, these 
new techniques will bring benefits to all 
in flexible, efficient air conditioning and 
commercial refrigeration equipment... 
from General Electric. 

General Electric Co., Air Conditioning 
and Commercial Refrigeration Divisions, 
Section 442, Bloomfield, New Jersey. 


PPPS IIIS" 
+Z BUY WAR BONDS << 
wrerree—e— 


Tudustiial Refrigeration by 
GENERAL @ ELECTRIC 


Every Weekday, 6:45 P.M., EWT, ces 


1944 











WAR BONDS MAKE 
UNCLE SAM MORE 
POWER- full 
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‘On Veasuwrement fou nied 
the whele pugs of man... 






Even Father Time himself must have been intrigued by this intricate 
422 B.C. gadget to measure the span of his passing years. ‘What is it?” 
he may have asked, and the explanation undoubtedly was “Why, it's 
a clepsydra!"’ This device, operated by water flowing regularly through 
a golden gate, filled a large vessel. The water level was indexed by 
simply dividing the time from sunrise to sunset by twelve, with the 
floating maidenly figure pointing out the hours from one to twelve. 
Would a ''three-minute’’ egg be hard boiled with this method of meas- 
urement; if the vessel was full: or empty? How would it be affected 
by a hot, or by a cold day? Yet, this was the conception of accurate 
measurement. Compare it with today's high standard of measurement 
of electricity set and met by the electric utilities and the manufacturers 


of watthour meters. 


@ SANGAMO ELECTRIC COMPANY iiixors @ 
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HENDY DIESELS FOR CENTRAL STATIONS 


Twenty-two valuable design and construction features, never before com- 
bined in any single engine, have been incorporated in four-cycle Hendy 
Diesels—to lower your operating and maintenance costs, and prolong en- 
gine life. More than a half century of power plant experience is reflected in 
Series 50 Hendy Diesel Engines...which fully utilize the latest develop- 
ments in engineering and metallurgical practices. 

Here are typical features that make Hendy Diesels particularly suitable 
for central station service: 
UNIT TYPE FUEL PUMP AND INJECTORS eliminate long, high-pressure 
fuel lines and improve engine performance. 


DUAL INTAKE AND EXHAUST VALVES are operated by a cross-head which 
eliminates side thrust from the rocker arms. 


POSITIVE, AUTOMATIC LUBRICATION throughout engine. 


DESIGN OF WELDED STEEL engine bed and cylinder block assures strength 
and rigidity... reduces weight. 


OIL-COOLED PISTONS lower piston temperatures, prolong ring and cylin- 
der life, reduce oil consumption. 


JOSHUA HENDY Division 


JOSHUA HENDY IRON WORKS 


te See SB RPE SS ee eee a Fe 







SUNNYVALE, CALIFORNIA 


BRANCH OFFICES: Boston. Buffalo. Chicago. Cincinnati. Cleveland - Detroit - New 
York - Philadelphia - Pittsburgh - San Francisco. St Louvis- Washington - Los Angeles 
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REDUCTION GEARS STEAM TURBINES DIESEL ENGINES 
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TURBO-GENERATORS 
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MORE and MORE . 
MANUFACTURERS ‘= 


“a ron 
ALLE IN “BRADLEY -=::- 
SOLENON) MOTORYCONTROL 
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Reversing Switch 
Bulletin 705 


Combination Starter 
Bulletin 712 





Combination Starter 
for hazardous gas 


Drum Switch 
Bulletin 353 


Push Buttons 
Bulletin 800 


Biss 


Solenoid Relay 
Bulletin 700 


Multispeed Switch 
Bulletin 715 








A-B Precision Type 
Limit Switches are 


available in a wide 
variety of enclosures 
and operating levers. 
A few are illustrated 
below. See Bulletin 
801-802 for com- 
plete line. 








CN §6for Machine Tool Applications 
Enclosures 


For 1001 applications 
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Roller lever operated 
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For panel mounting 


Cast Iron 


Water ond dust-tight 


With front roller arm 


With side roller arm 


For cavity mounting 


Sheet Metal 
ALLEN-BRADLEY 


PRECISION\TYPE LIMIT/ SWITCHES 
instalation Sa wa<— 
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Fp STEEL STRAND is em- 
ployed for many purposes. In 
this handbook, the discussion of its 
application has been confined mainly 
to its uses in overhead transmission, 
distribution and communication lines 
(1) as guy wire, (2) as messenger 
wire, and (3) as overhead ground or 
“static” wire. The book also includes 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 





These tags are placed for your 
protection on every coil of 
AMERTEL Telephone and Tele- 
graph Wire and AMERSTRAND 
Steel Strand. They are your as- 
surance of highest quality. 


SLA TES 





ELECTRICAL WORLD e 








March 4, 


complete data and descriptive ma- 
terial covering the various construc- 
tions and grades of Amerstrand Steel 
Strand—is invaluable as a guide to 
efficient and economical buying. 


Typical Chapter Headings: 


Physical Properties — Corrosion 
Protection — Unreeling and Uncoil- 


Address 


>» TEE 


American Steel & Wire Company 
440 Rockefeller Building, Cleveland 13, Ohio 


Please send me your Amerstrand Handbook. 
CONN « chase awh oneeehs chien nh enatehhetsaebwen 





ing —Guying — Messengers — Over- 
head Ground Wires — Anchors — 
Loading Map and Table — Sag and 
Tension Curves — Standard Lengths 
—Useful Tables—and other informa- 
tive data which you will find helpful. 
' This 98 page encyclopedia, indexed 
for ready reference, is free. Just fill 
in and mail the convenient coupon. 


MAIL THIS COUPON TODAY 
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CALLING THE TRICK is 
the job of this Westinghouse 
Bi-metal Element. Two 
metals which react different- 
ly to heat are bonded 
together. Threatening over- 
loads cause the Bi-metal to 
bend, tripping the interrupt- 
ing mechanism and opening 
the circuit—before any dam- 
age is done. 





TAMING THE ARC is the 
job of the ‘‘De-ion’’ arc 
quencher. It consists of 

allel metal plates in the 
‘orm of a grid. The arc is 
drawn into the quenching 
chamber . . . divided into 
segments . . . smothered 
between the plates—in the 
space of a half cycle. 








(808) 











When current’s on the rampage, a Circuit 
breaker has to function fast and sure—every time! 

Westinghouse ‘‘De-ion’’ Circuit Breakers are 
built for just such hair-trigger protective action. 
They pass harmless overloads without interrup- 
tion, but let danger threaten, and quicker than a 
blink of the eye—the circuit’s opened . . . the 





arc is quenched. Burns and pits are minimized; 
contacts stay cleaner, last longer. 

Once the disturbance is cleared, service is instantly restored by a 
flip of the indicating handle. No waiting—no repairs—no parts 
to replace. 

Protect equipment and circuits with Westinghouse ‘‘De-ion”’ 
Circuit Breakers. Ratings up to 600 amperes; enclosures for nearly 
every type of service. Call your Westinghouse Representative today. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa., Dept. 7-N. 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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The purchasing agent of a large Eastern 
» — utility commented: 

“We operate on the basis of an approved 
@ list so far as lightning arresters are con- 
cerned. Suitable products are referred to 
the operating division for approval when 
they are not already on the list. If ap- 
proved by the operating division they are 
added to the list and will automatically 
come up for consideration whenever that 
type of product is to be purchased. 

“One of the best possible sales points 
which could be made by a lightning ar- 
rester manufacturer would be good results 
from tests made by the Electrical Testing 
Laboratories in New York. 
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augment the list: 














* AUTOMOBILE SUPPLIES ° ANTI-FREEZE ° ARCHITECTURAL MATERIALS * ARTISTS 
APPLIANCES * ADVERTISING CLAIMS * AIRPLANES ° ALLOYS * BABBITT 
BAGS ° BEARINGS ° BALLASTS °* BELTING * BLOTTERS °* BATTERIES °* BLEACHES * BOILER 
COMPOUNDS ° 100), 6 nee ee BUSHINGS CABLE * CARBIDE LAMPS °* CARBON PAPER 
* COPPER ° CELLULOSE ° CHAIN CHRISTMAS TREE LAMPS * COAL ° COLORS * CONDENSERS 
CONDUIT * COOKERS DIRECTION SIGNALS * DIE CASTINGS * DENTAL SUPPLIES * DETER- 
GENTS * DYES ELECTRIC CLOCKS * ENAMELED WARE °* ELECTRODES * ELECTRIC SUPPLIES ° 
FIXTURES * FIBER * FUELS ° FABRICS * FANS * FLARES FUSES * FLASH BULBS ° GLOVES °* 
GALVANIZING ° GASOLINE * GAS. APPLIANCES GAUGES + GLASS ° et 1 9-4) 3 ee 1 3 
HOUSEHOLD APPLIANCES * HEATERS (ELECTRIC) * HEAD LAMPS ° 
ICE CREAM CABINETS °* ILLUMINANTS °* INSULATIONS ° 
* KEROSENE FLARES * KITCHEN EQUIP- 


ABRASIVES 
COLORS * ASBESTOS 


TORS * HEAT INSULATION 
INSTRUMENTS °* INKS + IRON 
INVENTIONS ° JUTE * JEWELS (METER 

LIGHTING EQUIPMENT ° LENSES ° LAMP SHADES + LAUNDRY SUPPLIES 

LUBRICANTS * METERS ° MOTORS * MAGNETOS °* MERCURY 
MICROSCOPY * MIRRORS °* MINERS LAMPS * NUT AND BOLTS * OILS 
PAPER + PENCIL LEADS 


INSULATORS 
MENT ° LAMPS 
LEATHERS * LINOLEUM 
SWITCHES ° METALS 
OFFICE SUPPLIES ° OlL BURNERS * OPTICAL EQUIPMENT * ORES ° 
PYROMETERS PAINTS * PANEL BOARDS ° PHOTO-ELECTRIC APPARATUS °* PLASTICS 
PLAYING CARDS * PORCELAIN REFLECTORS * PRINTING INKS °* PUMPS * PHOTOMETERS .° 
QUARTZ LAMPS ° REFLECTORS * ROPE RANGES * REFRIGERATORS ° RADIATORS * RADIO 
RESEARCH PROBLEMS °* RECTIFIER REFRACTORS ° RESISTORS * RUBBER ° SWITCHES ° 
STEEL * SHAVERS ° SAFETY DEVICES * SHADE CLOTHS °* SIGNALS °* STEEL WOOL 
SWITCHBOARDS TRANSFORMERS * THERMOMETERS °* TOOTH PASTE * TOASTERS * UNITS 
NGE) « VARNISH ° VENTILATION EQUIPMENT VIBROMETERS * VIOLET RAY EQUIPMENT 
WASHING MACHINES * WATER COMPOUNDS * XYLOGEN ° X-RAY 


TUBES 
SOAP 


WIRE * WAFFLE IRONS 
° YEAST ° ZYLONITE ° ZINC «© EIC...* ETC: 


THESE ARE FR 
OM THE E.T.I. FILES OF COMPLETED TESTS 


Inc. 
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NEW YORK 21, N.Y 1] 
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Arranged for Low Voltage Protection or Low Voltage Release 
as specified, Ask for Bulletin 1047-C. 
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Push button operated 
from low voltage 

























HIS highly efficient starter for squirrel-cage or synchronous 
motors offers five definite advantages: 


1—Single, quick-break, double-throw Contactor operated 
by a single magnet, a throw-over spring and a mechanical 
latch tripped by a Current Limit Relay to cause transition 
from reduced voltage to full voltage running, 


lien For outdoor mounting and 
indoor operation 


2—Continuous Torque during transition from reduced to 
full voltage. 


3—Self-contained Potential Transformer for 220-volt push 
button circuit with enclosed fuses also in this circuit. 


4—Adjustable, magnetic type, two-coil, non-creeping 
Overload Relays with Inverse Time Element Feature for 
protecting motors from overheating due to overloads or 
loss of one phase. Arranged for Magnetic Reset. 


5—NEMA Type II (Drip-tight) Enclosure for floor 
mounting with compensator-mechanism completely oil- 
immersed. 


THE ELECTRIC CONTROLLER & MFG. CO. 
CLEVELAND OHIO 
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HINK what it would.~mean to be able 
to turn a production-line soldering job 
er to a tube...a tube that didn’t tire, 
t did its work more quickly, more accu- 
tely, and with less solder waste than even 
most expert solderer could possibly do 
anually, 
While it isn’t possible to do every solder- 
job electronically today, enough prac- 
al applications already exist to make it 
ell worth your while investigating. 
We did, at RCA, and here’s one example 
how it paid out: 
Among the many things we make are oil- 
led radio condensers. Their metal lids 
st be soldered in place to provide sealed 
tight units. We used to have to do this 
h ind, using a gas flame for heating. 
0 uction was at the rate of 100 condensers 
b our. But now a conveyor belt passes the 
noensers between two inductors in which 


eae EEE EH 4 


current from a radio-frequency generator, 
powered by RCA electron tubes, is flowing 
...and the soldering is done automatically 
and very much faster. With 4 kilowatts of 
r-f power, the conveyor belt can now deliver 
2500 condensers per hour, or about one 
every 1) seconds! 

If you need to pre-heat wood or plastics 
for molding, or case-harden, anneal, or 
join metals, bake paint, tack plywood, seam 
thermoplastic fabrics, dry textiles, or solder 
parts or assemblies on a production line, 
it may be that electronic heating can pro- 
duce for you a superior product, and a 
substantial saving in time. 


RCA has a wide range of tubes for these 
and many other industrial uses. Our engi- 
neers will gladly share with you the tube 
“know how” that makes their application 
practical today. For the Magic Brain of all 
electronicequipment isa tube, and the fountain- 
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BUY MORE WAR BONDS 


head of modern tube development is RCA. 


May we mail you our illustrated booklet 
Electrons in Action at RCA? Write Room 
482, RCA-Victor Division, Rapio Corpo- 
RATION OF AMERICA, Camden, New Jersey. 


RADIO CORPORATION 
OF AMERICA 

















You get benefits from a ‘‘THREE E’’ ISOLA‘OR 
not possible with an Open Blade Disconnec 





] save space in cubicles and bus structures— 
@ The “THREE E” ISOLATOR is a streamlined gang- . 4 sas 
operated disconnecting switch, extremely flexible for occupies no more space in open position 
interlocking with other equipment. ISOLATORS are than when closed. 


i easily adaptable to existing conditions for replacing 
| old equipment. They can be supplied for outdoor 


servies ine. ? save steel when used in metal enclosed 


Combined with a pothead body (see below) it switchgear. 
becomes a CABLE ISOLATOR the most efficient dis- 
connect pothead yet devised. 


3 save barriers. Regular barrier forms are 
eliminated because of the unique barrier 
action of the telescoping insulators. 



















9 KV aca 
4 save Bus Supports. By use of proper fittings, 
OUTDOOR busses can be carried on upper or lower 
TYPE studs. 
CABLE 5, save Jumpers from busses to disconnects. 
ISOLATOR 


6 save labor. Being a self-contained device 
the ISOLATOR is quickly and _ easily 
installed. 


7 save accidents. Since live parts are en- 
closed in insulation with terminals arranged 
for easy taping, accidental contact is 
eliminated. 


1. Disconnects all phases in one operation 

2. No flexible leads 

3. No dummies, dummy caps, or other auxiliary 
equipment required 
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FLECTRICAL F NGINEERS F QUIPMENT Co. 


PARK ILLINOIS 


MELROSE 
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PIPE LINE 
TO VICTORY 


Up ahead the cluster of houses where the 
enemy had holed in crumbled. You could see 
the rubble flying high in the air and before the 
dust had settled could see other shells hit 
the mark. 

Hunkered down ina shell hole, the observer 
pressed his lips closer to his phone’s mouth- 
piece. ‘‘On target,”’ he said . . . and his words 
went back across the rough terrain to the 
battery . . . came through clearly, distinctly. 

That’s because Laytex Assault Wire . .. made 
expressly for front line service . . . has a talking 
distance of better than five miles. It is a positive 
means of assuring clear, sure transmission of 
messages from reconnaissance posts to head- 
quarters. 

But talking distance is not the only advan- 
tage of Laytex Assault Wire. Its superior 
insulation makes possible its small diameter 
and light weight; a mile weighs less than 30 
pounds. It has high resistance to moisture— 
can be unreeled over wet ground, through 
puddles and streams without affecting its 
efficiency. It is unaffected by temperature 
changes and does not become embrittled by 
concussion and shock 

These same properties—light weight, small 
diameter, ability to withstand temperature 
changes, flexibility and toughness make other 
types of Laytex Wires and Cables as impor- 
tant in peacetime industry and building as 
to the Armed Forces. 


























ON THE JOB IN ANY CLIMATE. Laytex LIGHT WEIGHT SAVES MANPOWER. TALKING DISTANCE...OVER 5 MILES 
Assault Wire was developed by United States One man carries enough wire to keep communica- - Laytex Assault Wire assures clear, sure trans- 
Rubber Company scientists working in close tions open. This is important —it not only releases mission of messages—a prime military require- 
cooperation with engineers of the Army Signal men for other duties but also reduces the fatigue ment for battlefront communications. 


Corps. of men who are travelling hard and fast. . 


Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 to 
4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 


SERVING THROUGH SCIENCE TO BUILD A BETTER WORLD 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE « ROCKEFELLER CENTER « NEW YORK 20, N. Y. 
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PREHEAT 


CO4/7 Helo VOU. ” j p 


Recent applications of Ljungstrom 
Air Preheaters are doing all three! 


AT A MIDWESTERN INDUSTRIAL PLANT, coal 
with a moisture content exceeding 15% is being 
successfully pulverized and burned with high 
efficiency. Ljungstrom Air Preheaters furnish air 
heated to 500 F to make it possible. 


A NEW ENGLAND UTILITY has installed a highly 
advanced steam generating station, using forced 
steam circulation, and incorporating two-stage 
superheater, reheater and economizer. But the 
final step in high-efficiency heat recovery is left to 
two Ljungstrom Air Preheaters, which bring stack 
gases down to less than 300 F. 


AN OIL-REFINERY CRACKING FURNACE, de- 
signed for a high level of heat economy, saves 
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ise the Level 


OF HEAT RECOVERY 


alloy steel in the convection tube banks by use 
of a Ljungstrom heater. Gases leaving the furnace 
at 1300 F are cooled to 580 F, heating combus- 
tion air to 1062 F. A more efficient, compact fur- 


nace results. 


PREHEATER EXPERIENCE which has made these 
gains possible is available to you or your con- 
sultants on any project requiring efficient gas-to- 
air heat transfer from 300 to 1500 F. Included are 
industrial applications for synthetic rubber, ore 


roasting, etc., as well as steam generation. 


* * * 


Write today for this booklet. It describes 
the principle and construction details of 
Ljungstrom Air Preheaters and the fuel- 


saving economies it makes possible. 
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river - Vlarris 


ingredient is a composite of such quality com- 


gold is "24 karat", thi ‘pom $ criterion for ponents as: exclusive agencies or additions to 
judging resistance alloys is “how. does it com- basic formulas... expert and precise control 
pare with NICHROME*?” of highly technical processes during all manu- 
Although there are several excellent nickel facturing operations . . . and, of course, our 
and chromium combinations, there is only 45 years of specialized knowledge. : 
one NICHROME™*. . . and it is made ONLY by To insure dependable performance, long 
Driver-Harris Company. service and the “stamp of quality" in your post- 
NICHROME* contains more than a balanced war products, specify NICHROME* and other 
union of nickel and chromium. The extra D-H resistance alloys. wma a 


@ i & 
Us/7VE7 - + UITIS 
COM PANFY 
HARRISON, N. J. 


BRANCHES: CHICAGO + DETROIT CLEVELAND 
LOS ANGELES += SAN FRANCISCO ’ 
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WHERE VALVES MUST FUNCTION 
INSTANTLY...WITHOUT FAILURE 
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To open and close valves of all types, many well known 


Water Works and Sewage Disposal Plants have been equipped with 









LimiTorque Controls. There, these controls have proved their extreme 
dependability during normal plant operation or in emergency service. 

With the LimiTorque, valves from 3" to 96" diameter can be operated from conveniently 
located push button stations or central master control panels. Their use permits the dele- 
gation of valve operation to key workmen with the status of every important valve known 
at all times. 

For planning new constructions or modernizing older plants .. . investigate LimiTorque 


Controls. A copy of our LimiTorque Catalog containing mechanical details, etc. will be 





sent on request. 


PHILADELPHIA GEAR WORKS, Ix 


Industrial Gears and Speed Reducers « LimiTorque Valve Controls 
ERIE AVE. AND G ST., PHILADELPHIA 34, PA. NEW YORK - PITTSBURGH - CHICAGO 
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..» New Federal Development 
Revolutionizes the Metal Rectifier! 


By the use of a simple CENTER CONTACT 
Federal has achieved another “first” in 
Selenium Rectifier development. 


The result — remarkable new corrosion 
resistance and weather stamina added to 
the important advantages already inherent 
in Federal Selenium Rectifiers. 


Outstanding among these advantages are 
high efficiency over a wide range of load; 
small size and light weight; adaptability to 
wide ranges of temperatures, humidities and 
atmospheric pressures— plus maintenance- 
free op eration. Federal baitery chargers and power supplies, 
CENTER CONTACT is available only in See od on the, cha 
Federal Selenium Rectifiers, first in the field oviation, vallway signaling ond wherever direct 


current is required from an AC source. 
and standard for industry. 


Federal Telephone and Radio Corporation 


Nework, N. J. 
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Breaker reset handle with 
built-in warning light. Light 
goes on when load raises 
temperature of windings to 
a dangerous level. Should 
load continue to increase, 
the breaker trips. Turning 
reset handle resets both 
light and breaker. 
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Type TR breaker with warn- 
ing light contacts. Standard 
on sizes 5 Kva and larger. 
Type FR breaker without 
warning light contacts is 
standard on 1% and 3 Kva 
ratings, but Type TR can be 
supplied if desired. 





Self-Protected Against Damage Resulting From 
1. OVERLOADS 





2. SHORT CIRCUITS 
3. LIGHTNING 


Excessive overloads and secondary short cir- 
cuits cannot damage Moloney CSP transformers. 
A thermally-operated secondary circuit breaker 
automatically disconnects the load from the 
transformer before the winding temperature 
approaches the maximum safe value. Advance 
warning of overloading is given by a warning 
light provided in the breaker operating handle. 


Protection against damage resulting from 
lightning is provided by “De-ion” gaps in com- 
bination with a tank discharge gap. Service 
continuity is maintained under the most severe 
lightning conditions. 

In addition to these features, Moloney CSP 
transformers are provided with the same plus 
values featured in Moloney conventional Type 
KL and CL transformers including: 1. Ratio 
adjuster operating handle above hot oil level; 
2. Uniformly high impulse strength; 3. High 
thermal capacity; 4. Core-and-coil unit anchored 
above oil level. 
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80% Nickel +- 20% Chromium = Chromel — A. Our development of 
this “formula” in 1906, for the first time made electric heat available 
for home and industry. As the first practical heating-element alloy, 
Chromel created an industry and a market for heating device 
makers, and a new business for dealers. Likewise, Chromel made 
possible the use of electric heat for manufacturing processes. And 
electric heat-treatment of metal, so important in today’s war effort. | HOSKINS 
... Thus, through all these uses of electric heat, also was created a CHROMEL 


ELECTRICAL HEATING ELC MENT 


WIRE 


new and profitable load for utilities. Does not such a formula deserve 
to be called “Famous”—especially when no substitute has been 


found for it, in 38 years? ... For technical data, ask for Catalog-M. 


HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN 
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MELMAC INSERTS FOR MULTiP_: 
CONTACT CABLE CONNECTOR; 


Many parts for connector plugs {.,, aircraf 
electrical circuits made of MELMAC* are Used 
by the Cannon Electric Developmen; ( ompany 
because of its high are and track resis (ance. and 
excellent dielectric properties even inder « 
treme climatic conditions. Ease and flexi} 


appear ility 
in fabrication of Metmac plastic parts are 


illustrated below. Your inquiry on the Properties 
3 


and advantages of mineral-filled Mei. 4c mol 
ing material for use in the mass production of 
switch parts, circuit breakers, terminal block; 
and other electrical applications wil] receiv, 


prompt attention. 


oon a na cena 


1. (Above) FABRICATED INSERT DISCS are readily machined from laminated sheets; are 2. (Above) MOLDED INSERTS for multiple contact 

» | 
punched and drilled to assure accurate alignment. Both laminates and molded parts cable connectors are rapidly “drilled” to re. 
made of Metmac have the necessary dielectric properties. move flash. 


(Above) FLUORESCENCE VALUES of dyes for use with plastic materials are tested in this 3. (Above) THIS MULTIPLE DIE molds four inser: 

. ye 8.2 . . . . + a single 
photometer at the Calco Chemical Division of American Cyanamid Company. The complete with prong contacts, in a sing! 
dyes which will obtain a maximum of brilliance and permanence are determined. operation. 


CYANAMID PLASTICS — 
BEETLE . MELMAC -URAC-MELURAC.- LAMI! AC 
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‘)EVEN THOUSAND HORSEPOWER IN ONE MOTOR 





To drive a mill that rolls 120-inch steel plate, 
p to 2 inches in thickness, takes a motor with 
Dlenty of “‘guts’’. 

This one has it. The rotor alone weighs 100 
ons, whirls at a speed of more than 80 times 

minute. More than 50,000 feet of copper 

ire are conteined in its windings. 

This 7,000 hp giant, one of the largest 
motors built by Westinghouse for the steel 
ndustry, is now helping to turn out armor 


blate for America’s fighting forces. 


The chances are you'll never need a motor 
like this. Yet the kind of engineering skill that 
goes into such specialized motor jobs is back 
of every Westinghouse motor you buy— 
special or standard. 

Whether you need a fractional horsepower 
motor or one delivering thousands of horse- 
power, Westinghouse experience can help you 
solve your drive problem quickly—with a 
motor exactly fitted to the job. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Penna. 


j-21301 


@ Westinghouse motors 


PLANTS IN 25 CITIES... 








OFFICES EVERY WHERE 








frame; 


This is only one of the many Westinghouse 
general purpose motors available in 
standard and special enclosures. Features 
include choice of sealed-sleeve or ball 
bearings; Tuffernell insulation; dynam- 
ically balanced rotor; rigid one-piece 
die-cast rotor; radio-frequency 
tested insulation. 
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ALZAK* atuminum REFLECTORS | 
take a long lime to grow old” 


Year after year, Alzak Aluminum 

& \, Reflectors retain their youthful 

or reflectivity to a degree which 

invites comparison. Their Alumi- 

lite finish (process patented) is smooth and glass- 

like hard; easy to keep clean. There’s no chipping 

because this oxide coating is an integral part of 
the metal. 

The engineer who designed your lighting sys- 
tem chose Alzak Aluminum Reflectors because it 
placed no limitations on the shapes of the re- 
flectors. It also gave him high efficiency, enabling 
him to direct the kind of light you wanted 


*Registered Trade Mark 











exactly where you wanted it. More and better 
production resulted. 

To be certain you are maintaining that effi- 
ciency, establish regular cleaning schedules. Dust 
the reflectors, or wash them with mild soap and 
water. Or, where conditions are more severe, use 
methods which will remove the deposited dirt 
and grime. The book, “Instructions for the 
Protection and Maintenance of Alumilite 
Finishes and Alzak Reflectors,” tells you what 


to do. 


For a copy, write ALUMINUM COMPANY OF 


America, 2138 Gulf Building, Pittsburgh, Pa. 
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@ Looked at from a dollars-and-cents viewpoint— 
or in terms of man-hours of under-staffed and over-worked 
patrol and maintenance crews—Lapp Line Posts and Station 
Posts are smart business. For the engineering achievement of 
these insulators—now proved by more than 12 years of service 
in the toughest areas—is that of eliminating at their source a// 
the common causes of high-voltage insulator failure. A one- 
piece post body, with multiple short rugged petticoats, this 
Lapp design is proof against puncture and cracking, is capable 
of withstanding enormous shock from power arcover or me- 
chanical attack, provides uniform leakage path for operation 
under dirt conditions. For replacement, new construction or 
line conversion, Lapp Posts on your transmission lines and 
substations will give better performance and less trouble. 





TADBAAABAAAR A ws 


LAPP INSULATOR COMPANY, INC., LE ROY, N.Y... 
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of engineering to make this motor. 


O far this is definitely a war baby. 

It was born to meet an exacting 

wartime need. Every one that is 
| made goes right into the fight. 





It took new ideas from the drawing 
board up. It took new materials— 
like glass-insulated wire—to build 
it. It required finer, more precise 
craftsmanship than had ever gone 


into a motor before. 


| It is an electric motor designed for 
| jobs which no regular electric motor 


| could fill. 


The jobs are on America’s fighting 
planes. Working control flaps — 
opening and closing cooling shut- 


After the war, these motors can be 
sold to manufacturers of peacetime 


products. 


ters—lifting landing gears—and the 


lik That is why we are telling you about 
e. 


them now. 
Every ounce on an airplane is pre- 
cious. So usual electric motors were 
out. 





You may have need for such a com- 
pact, ultra-efficient source of power. 
You may be able to use the kind of 
engineering thinking that developed 
it—or the production tech- 
nique that builds it 
and about 250 other 
Lear products. 







This one weighs as little as 8/10ths 


of a pound—others can move as 
much as 35 tons. 







Naturally it took a whole new kind 


PLANTS: Piqua, O., and Grand Rapids, Mich. BRANCHES AT: 
New York, Los Angeles, Chicago, Detroit, Cleveland, Providence. 
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THE SCENE: Lighting Conference 
rue vote: MILLER Fluorescent—Unanimous 


shting meetings like this have happened 
any times in the past in many a busy 
ar plant—will happen many more times 
ring crucial 1944. Inevitably the vote 
yes, hands down, to MILLER 50 & 100 
DOT CANDLERS, and here’s why... 


LANT MANAGER—' We still have stiff 
roduction quotas to meet—with greener 
Ip. MILLER 50 & 100 Foot CAND- 
ers will give us 30, 40, 50 or more 
pot candles of illumination—and that’s 
phat we need for better, faster pro- 
ction.” 


VoRKER—“Sounds good. to me. I've 
rorked under MILLER fluorescent and 
S know I’ve worked better and felt 


better simply because I could see what 
I was doing at all times clearly and 


sharply.” 


MAINTENANCE MAN — ‘“‘Those light- 
weight Masonite reflectors MILLER uses 
will take plenty of punishment, and yet 
a girl can handle their cleaning. I like 
the exposed ballasts because they mean 
cooler operation. And I go big for that 
MILLER Patented Safety Lamp Lock 
that keeps lamps from falling.” 


ELECTRICAL CONTRACTOR — “I can 
handle the installation of MILLER equip- 
ment in less time, shorthanded as I am 
for trained help. Units go together 
easily into self-aligned runs. Hanging 
is simplified. I've had MILLER jobs re- 
sult in installation savings of 30 to 50% 
to owners.” 





ARCHITECT — “I’ve specified MILLER 
Continuous Wireway Fluorescent Light- 
ing Systems on both new construction 
and modernization projects. The beauty 
of it is its flexibility. Whole sections, 
or even the entire system can readily 
be moved to other parts of the plant.” 


UTILITY ENGINEER — “From power 
source right through to controls, the 
whole MILLER setup saves considerable 
critical material—and provides an ade- 
quate, modern lighting system . . . some- 
thing we utility guys have been preach- 
ing for years.” 


OwNER — “You fellows hit both my 
pocketbook and my patriotism. I say let’s 
specify MILLER 50 & 100 Foor CAND- 
LERS—and let's get a MILLER field man 
in pronto to talk turkey.” 
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THE MILLER COMPANY e MERIDEN, CONNECTICUT 





ILLUMINATING DIVISION 
Fluorescent, Incondescent 
Mercury Lighting Equipment 


OIL GOODS DIVISION 
Domestic Oil Burners 
ond Liquid Fuel Devices 


Phosphor Bronze ond Brass 
in Sheets, Strips and Rolls 


WAR CONTRACTS DIVISION 
War Moteriel 
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ROLLING MILL DIVISION 
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OR more than fifty-two years, this 

Company has been privileged to ren- 
der service in the electrical equipment 
field . . . Better and safer materials and 
equipment, at progressively lowered cost 
to the user, has been our constant aim 
.. . For the Architect, and for the Owner 
he represents, the prime consideration 
has been improved design and a long 


life of satisfactory service .. . For the 


Electrical Contractor, ease of installation 
—so that his good workmanship would 
show to best advantage... For the Whole- 
saler, distribution through legitimate 
channels... It is with these ideals that 
we will continue serving our industry... 
Frank Adam Electric Company, Box 357, 
St. Louis, Missouri. 
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@ It is a 40°C. motor. 


oe can buy this new postwar 
designed Fairbanks-Morse motor 
now —knowing that it will be just as 
modern —just as efficient—just as up 
to the minute in years to come as it 
is today. 


It is indeed a challenge to the future 
—in efficient motor design. 


® It is a protected motor! 


@ It has the most adaptable, conven- 
ient, and handiest conduit box you 
ever laid your eyes on! 


®@ It has the famous Fairbanks-Morse 


COPPER-SPUN Rotor! 


FAIRBANKS-MORSE 


DIESEL ENGINES 
PUMPS 


WATER SYSTEMS 

SCALES 

MOTORS STOKERS 

GENERATORS FARM EQUIPMENT 
RAILROAD EQUIPMENT 
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Never before has there been 
more stamina — more protec- 
tion— more versatility built into 
a motor housing. A demon- 
stration is necessary to fully 
appreciate how much this 
motor can really offer you. See 
it and judge for yourself. 


Write Fairbanks, Morse & Co., 242 
Fairbanks-Morse Bidg., Chicago 5, Ill. 
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A. N. WILLIAMS NEWCOMB CARLTON J. C. WILLEVER 
PRESIDENT CHAIRMAN OF THE BOARD FIRST VICE-PRESIDENT 





, subject to the terms on back hereof, which are hereby agreed to 











1944, FEB. 17 
10 OUR CUSTOMERS : 


CONTINUING OUR SURVEY OF THE PRACTICES, CONDITIONS AND PROCEDURES 
THAT HAVE BEEN EXISTENT IN THE WIRE AND CABLE INDUSTRY OVER A PERIOD OF 
YEARS, WE ARE SATISFIED THAT THE ELIMINATION OF SOME OF THESE POLICIES 
CANNOT HELP BUT RESULT IN SUBSTANTIAL BENEFITS TO ALL BRANCHES OF THE 
ELECTRICAL INDUSTRY, TO ALL CUSTOMERS AND TO THE GENERAL PUBLIC. 
AS OUR STUDIES DEVELOP THE NEED FOR CORRECTIVE MEASURES, WE WILL, IN 
LINE WITH OUR CONSISTENT POLICY, PROMPTLY INSTITUTE SUCH CHANGES AS 
EXPERIENCE AND CONSIDERED OPINION WARRANT. 


AT THIS TIME WE FEEL IT INCUMBENT UPON US TO ASSUME “CLEARANCE 
OF THE DECKS" IN RESPECT TO REELS, SPOOLS AND CASES WHICH ARE USED FOR 
THE SHIPMENT OF PRODUCTS OF OUR MANUFACTURE. | 


EFFECTIVE MARCH 1, ALL GENERAL CABLE CORPORATION CONTAINERS WILL 
BE SHIPPED ON A "NO CHARGE" BASIS AND NO PAYMENT OR DEPOSIT WILL BE 


REQUIRED. 


WE HAVE CONFIDENCE THAT OPERATION OF THIS PLAN WILL RECEIVE THE 
SUPPORT AND COOPERATION OF ALL PARTIES AT INTEREST, ELIMINATING AS IT 
DOES THE PRESENT COSTLY AND MANPOWER-CONSUMING METHOD ‘OF HANDLING 
CONTAINERS. IT IS REQUESTED THAT ALL GENERAL CABLE CORPORATION 
RETURNABLE TYPE CONTAINERS BE RETURNED PROMPTLY, FREIGHT COLLECT. 


WE WILL ALLOW CREDIT FOR THE RETURN OF ALL CONTAINERS YOU HAVE 
BEEN BILLED FOR AS CONTAINERS AND WHICH YOU HAVE PAID FOR, PROVIDED 
THEY ARE RETURNED IN GOOD CONDITION ON OR BEFORE FEBRUARY 28, 1945. 
AFTER THAT DATE, NO CREDIT WILL BE ALLOWED FOR THE RETURN OF CONTAINERS. 


THE COOPERATIVE EFFORT OF ALL CONCERNED WILL DETERMINE THE 
EFFECTIVENESS OF OUR POLICY AND OF OUR ABILITY TO CONTINUE IT. 


GENERAL CABLE CORPORATION.... 


R A 1 i 





we ree : ; vis a } nba ; 


‘ 


Ord eS YC Bits bieneanes 
Ae fet Sh AR ih eden 


4 






































The First Cold Cathode Fluorescent 
in a Packaged Unit 


i] 


Instantaneous Starting! 4 Times More Lamp Life! 
see with New MITCHELL 4-Light Industrial Fixture! 
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For Surface or 
Suspension Mounting, 
Individually or in 
Centinuous Rows. 


Write immediately for 
MITCHELL KOLD-VOLT 
CATALOG No. 278 


Get complete information 
about the lighting perform- 
ance, construction, main- 
tenance and other features 
of the new MITCHELL 
KOLD-VOLT cold ca- 
thode industrial fixture. 
Write for Catalog No. 278 
today! 


KOLD-VOLT % 











k or the first time—cold cathode lighting is now available to all industry in a 
standard, “packaged” unit! The MITCHELL KOLD-VOLT industrial fixture 
brings you the advantages of instantaneous starting—400% more lamp life— 
greatly reduced maintenance! 


Cold cathode lighting is fluorescent lighting. The cold cathode lamps used in the 
MITCHELL KOLD-VOLT are similar in appearance and general lighting 
qualities to the regular conventional “F” type fluorescent lamps. They are 7‘ 9” 
long, 1” in diameter, and employ a different type of cathode. 


Cold cathode lighting is time-tested. Its benefits were formerly available only 
for special custom-made lighting jobs. Recognizing the advantages this type 
of lighting brings to industry (see opposite page ), MITCHELL today has devel- 
oped a lighting unit which takes cold cathode out of the “luxury class” and 
makes it generally available for industrial use at moderate cost. 


One MITCHELL KOLD-VOLT fixture does the work of two conventional 
fluorescent fixtures of the 2-40 watt “F’’ type. It is 8 feet long overall, uses 4 
“Colovolt” cold cathode low voltage fluorescent tubes, delivers a total of 8800 
lumens of light. Average lamp life expectancy is 10,000 hours, each lamp un- 
conditionally guaranteed for one full year. The unit has a sturdily constructed 
heavy gauge steel wireway channel, with two Duo Ballasts. Can be mounted 
individually (surface or suspension) or can be attached in end-to-end contin- 
uous rows for long lines of glare-free, uninterrupted light. Reflector is famous 
non-metal “Lumenite,” baked enamel white inside, attractive gray outside. 
Operates from 110-125 volts, 60 Cycle, A.C. Power factor 99%. Stroboscopic 

corrected. MITCHELL KOLD-VOLT comes to you 

complete with 4 lamps, wired ready for hanging. 


MITCHELL Wanufacturing Co. 


2525 Clybourn Ave., Chicago 14, Illinois 












































THERE ARE STILL 


UNDISCOVERED CONTINENTS 


Coxumsus had a definite goal—a 
westbound sea route to Asia. But 
what he found was a new continent 
—a new source of Nature’s wealth. 


Modern research also has its 
goals: it, too, is discovering new 
resources. Starting from the 
knowns of science, it charts its 
voyages into the unknown. Behind 
each voyage is a theory that there 
is a passageway. 

But research doesn’t hold stub- 
bornly to its theories. If it finds 
islands instead of a continent, it 
accepts them, for it expects the 


unexpected. It studies their rela- 
tion to the known lands of science. 
And on the basis of its increased 
knowledge, it makes revised plans 
for progress. In science there is 
always a continent ahead. 


Just what research will disclose 
can never be forecast. But history 
has proved that from research flow 
discoveries of value to mankind. 
From Bell Telephone Laboratories 
there has poured a full stream of 
improvements in the telephone art. 


Bell Telephone Laboratories has 
kept America leading the world in 








telephony. And its researches have 
contributed importantly to other 
arts of communication—to the 
phonograph and sound-motion 
pictures, to radio broadcasting and 
television. 


Today, as ever since Pearl Har- 
bor, its efforts in research and de- 
sign are devoted to the war needs 
of the nation. 


When peace comes, its organized 
teams of research scientists and en- 
gineers will continue to explore 
and invent and perfect for the im- 
provement of telephony. 


BELL TELEPHONE SYSTEM 
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K&M EBONIZED 
ASBESTOS 


.». When the job calls for 
modern insulation! 
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The modern material that progressive engineers 


e prefer for switchboards, bus bar runs, testing Wartime installations in fighting craft and 
' tables, panel boards and similar uses is K&M essential industries formerly took all our pro- 
; Ebonized Asbestos. This ideal mounting was duction of K&M Ebonized Asbestos. However, 
. specially developed for the electrical industry. Our expanded facilities make it possible to 
: supply you again, in 14 to 4-inch thicknesses, 
. As a result it not only possesses extraordinary “standard” or special “panel” finish. 
dielectric strength—but it is unusually sturdy, 
will withstand severe shock, temperature K&M Ebonized Asbestos meets the technical 
changes, vibration... and, furthermore, it is requirements of the Underwriters Laboratories, 
: resistant to oil and water, and won’t shrink, Inc., when built into an assembled unit. 
crack or bulge. * * * 
d K&M Ebonized Asbestos has all these desirable Nature made asbestos; 
_ properties because it is a combination of Keasbey & Mattison, America’s asbestos pioneer, 
, asbestos fibre, binding cement and insulating has made it serve mankind, since 1873 


compound molded under high pressure into 
strong, monolithic sheets. 









COMPANY, AMBLER, PENNSYLVANIA 








*® Our Ambler plants proudly fly the Army-Navy “E” flag—an honor 
awarded K &M employees for “outstanding production of war materials.” 
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|| 93634 MILES OF 
BONDENSER TUBES 





Above, Shell for 50,000 square foot surface condenser fabricated by 
C. H. Wheeler Manufacturing Company. 


Below, Anaconda Muntz Metal Tubes, as seen through exhaust opening. 
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Eighty-four hundred lengths of Anacond, 
Muntz Metal Condenser Tubes provide 
50,000 square feet of surface area in this 
public utility condenser fabricated by the 
C. H. Wheeler Manufacturing Company, 


In the construction of such huge and 
costly units as this, involving quantities of 
priority material, selection of the correct 


tube alloy is of prime importance. 


That is why manufacturers of condensers 
and heat transfer equipment so often confer 
with Engineers of our Technical Depart- 
ment... why Anaconda Condenser Tubes 
are available in a wide range of alloys. 

The experience gained in years of study 
of tube metallurgy and performance under 
a wide range of operating conditions, in 
power plants, refineries, at sea, and ashore 
in all sections of the country is at your dis- 
posal. Publication B-2 lists Anaconda Con- 
denser Tube Alloys, describes their maau- 
facturing processes, compositions and fields 


of application. We'll be glad to send you 
a copy. 


THE AMERICAN BRASS COMPANY 
Subsidiary of Anaconda Copper Mining Company 
General Offices: Waterbury 88, Connecticut 


In Canada: ANACONDA AMERICAN BRASS LTD., 
New Toronto, Ont. 


AusLOnDA 


Condenser lubes 
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HORIZONTAL 
CATs 


oTMC. GAIN 


* 


Here's an Oscilloscope 
that ranges from 
100 kilocycles down 


to zero cycles! 


RCA Type 327-A D. 


f bouts why it’s called a D.C. Oscilloscope: because it 


uses direct coupled amplifiers having a low frequency 
characteristic that holds good all the way down to no 


frequency —in other words, direct current. 


Equipped with 9” tube——RCA 914 high vacuum type. 

Identical horizontal and vertical amplifiers. 

Direct connection (capacity coupling) may be made to either 
pair of deflecting plates. 

Vacuum tube (non-gaseous) timing axis oscillator operates 
down to 1 cycle per second. Special feature for converting 
normal timing axis to a single sweep circuit for study of 
transient phenomena. 

Ideal for photographic work: combined blanking circuit pro- 
vides increased intensity and illumination only during 


sweep. 


Fitted with push button switches for fast manipulation, 





AMPLIFIER CHARACTERISTICS 


FREQUENCY RANGE MAXIMUM INPUT 
0 to 100,000 cycles per AC—800 volts for 8” 
second. deflection.” : 
DEFLECTION SENSITIVITY DC—240 volts for 4 


DC—.06 volts per inch.* defiection.* 
too v s wy le 
AC—.02 volts RMS per inch.* ATTENUATOR RANGES 


AC direct to deflecting plates 4 steps of 10 to 1 each, with 
—52* volts RMS per inch. fine control over each range. 


* Approximate 











NOTE: Deliveries as scheduled under General Scheduling 
Order M-293 of WPB. Please address inquiries to Test 
and Measuring Equipment Section, Radio Corporation of 


America, Camden, New Jersey. 


Test & Measuring Equipment 


RADIO CORPORATION OF AMERICA 
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In steel mills, chemical plants, refineries, ordnance plants, aircraft factories . . . | 
wherever American industries are busy producing weapons of war, Babcock ' 
& Wilcox Integral-Furnace Boilers are supplying steam with utmost depend- 

ability and efficiency. Thoroughly tried and proved in pre-war services, these 

boilers are now further demonstrating their high availability for service and 

consistent reliability in a second set of tough assignments. 


Faithful performance has been made certain in these B&W boilers by distinc- 
tive design and construction features such as: 


1. Water-cooled furnace sidewalls and roof of the same durable stud-tube 
construction used in large central-station boilers. 


2. Deep furnace, fired from one end, provides ample space for complete com- 
bustion with minimized surface fouling, resulting in high rates of radiant 
absorption by the wall surfaces. 

3. Bare metal blocks cover and protect the tubes of the water-cooled furnace 
floor, and provide a surface readily cleared of ash. 

4. Self-draining super heater design prevents accumulation of water in the tubes 
and assures steam flow through all tubes on starting up. 

5. Tubes of the third bank, which is in the zone of coolest gases, act as down- 
comers, insuring rapid positive circulation at all loads. 


From their additional war-time proving under unprecedented service conditions 
will come still better B&W Integral-Furnace Boilers to serve post-war industry. 


THE BABCOCK & WILCOX CO., 85 LIBERTY STREET, NEW YORK 6, N. Y. 


For additional information on B&W Integral-Furnace Boilers, send for Bulletin G-17-A. 


pcoCKk /2g W/LCOXx 
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PROPER SUPPORT 


during installation and operation, 
safeguards the long service life inherent 
in KERITE overhead cables. 
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Disposal of Government [nventortes 





ow to dispose of government surpluses when the 

ends need not be an insuperable problem — if we 

e it promptly and intelligently. But if we do not, 
ncetime markets may be disrupted, government funds 

ted, production discouraged, and reconversion of the 
ole economy to peace seriously hampered. 
Vhat we need most in order to attack the problem 
estimates of how much surplus there will be, in what 
nes of goods, and where. 
At the war’s end, government inventory of war goods 
likely to total around 60 billion dollars. Most of this 
ll consist of aircraft, ships, and other ordnance. Only 
me 15 billion dollars or less will be in food, clothing, 
cks, tools, chemicals, medical supplies, transportation, 
gineering and communication equipment, and other 
ods for which there is a civilian market. 

In addition, war contractors will have about 10 billion 
bllars of inventories, the bulk in specialized raw mate- 
Is, goods in process, and finished products. Only about 
ne-fifth of the total, or some 2 billion dollars, will be 
arketable or usable for civilian purposes. While the 
ernment takes over-the usable inventory, the ex- 
pr-contractors will have to build up their stocks for 
acetime production, so that on balance, they will 
pt be disposing of usable inventories in large volume. 
Not even all of the usable war-end inventory will be 
urplus” for sale to civilians in competition with new 
oduction. Some of it will be needed by the sizable 
acetime Army and Navy we are likely to maintain, 
d such additional items as can be stored without seri- 
is deterioration or obsolescence will be held against 
ssible future war emergencies. Some of it will be 
sposed of abroad. And up to half of it will be abroad 
d may be sold there or used for relief. 

After allowing for these factors, the war supplies to 
: disposed of in our own markets probably will be less 
an 10 billion dollars (cost basis). While the total 
not overwhelming—the equivalent of two months’ 
ail sales—in certain lines the surplus will be several 

_ > instead of a few months’, normal supply. In 
| ticular, the volume of scrap metals available from 
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otherwise unusable munitions will present a problem. 

A great deal can be done now to reduce the size of 
the postwar surpluses by achieving a better balance be- 
tween military needs and supplies and avoiding exces- 
sive inventories of particular raw materials or finished 
goods. This work needs to be pressed, not only to sim- 
plify our transition to peace but also to prevent wasting 
productive energies during the war. Furthermore, when 
the war ends on one front, inventories of war materiel 
should be worked down to the reduced scale of remain- 
ing military activity. 

We cannot develop programs of action until we know 
approximately how much of each type of item is to be 
sold, and where and when it will be available. Wide 
margins of error are inevitable as long as large-scale pro- 
curement and large-scale consumption are still taking 
place; yet such information is essential and must be de- 
veloped. Indeed, improved inventory records and esti- 
mates are badly needed for the conduct of the war as 
well as for managing the surpluses after hostilities cease. 

In decisions on the disposal of war-goods inventories, 
the public interest must be the prime consideration. 
Proposals that none of these goods should be sold do- 
mestically because of competition with new production 
obviously are untenable. Everything that is not needed 
by the Armed Services or for other special purposes 
should be disposed of ultimately. The real problem is 
not whether surpluses should be sold, but rather to 
whom, at what price, and at what time the sale should 
be effected. 

In the distribution of such large quantities of goods, 
we believe that established trade channels should be 
used wherever possible. Otherwise, we shall witness wide- 
spread speculation in war goods and the mushroom 
growth of inefficient and disruptive fly-by-night distrib- 
utors, This will benefit only a few speculators and will 
discourage legitimate producers and distributors from 
making their normal commitments. 


All war contractors should have the privilege of re- 
taining those inventories for which they are willing to 
pay actual cost or a fair price negotiated with the gov- 






























































ernment procurement agency. The balance of the in- 
ventories in the hands of war producers should be 
assembled by the government and sold in an organized 
manner. It is of great importance that the plants be 
cleared of these inventories at once so that the process 
of conversion to peacetime operation can proceed with- 
out further delay. To accomplish this, preparations must 
be made before the end of the war for speedy deter- 
mination of the inventories to be moved and for a huge 
volume of storage space to accommodate them. 

The price which can be realized and the timing of 
sale are closely related. Certainly the best prices will 
not be secured if the government attempts to dispose of 
large supplies of material and products suddenly without 
regard to market conditions. Most businessmen rightly 
favor an early transfer of surplus inventories from gov- 
ernment to private ownership. But, they also realize 
that if all the surpluses are dumped indiscriminately as 
they become available, many markets will be badly de- 
pressed, and the resulting low prices will bring lower 
production. If this depression effect becomes general, 
as it easily can, it will be costly to the nation in terms 
of jobs, income, and goods. 

In industries in which production is inadequate to 
meet postwar demands, an immediate sale of govern- 
ment inventories can prevent inflated prices and preserve 
balanced market conditions. In cases in which the sur- 
pluses are large in relation to annual production, the 
disposition can be scheduled over a period of years. 
Generally, however, it will be best to clear the surpluses 
as quickly as orderly sale can be accomplished rather 
than to leave them as a continuing threat overhanging 
the market. Most industries can, and should, take the 
disposal process in their stride without special dispensa- 
tions from the government. In this connection, it should 
be noted that the tax provisions for carry-back of losses 
and excess profit credits after the war greatly increase 
the possibilities for speedy disposal of surpluses without 
serious injury to producers. 

There will be some industries, however, in which the 
postwar surplus is so large that it would practically 
saturate the market for years to come. The problem of 
these industries is further complicated by their wartime 
expansion of capacity many fold in excess of peacetime 
requirements. These lines of production are, moreover, 


crucial for our national defense. Aircraft and shipbuild- 
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ing are cases in point. Each of these situations cal fo 
careful study and discussion by all concerned to deiy 
means to keep alive the necessary production organi, 
tions, the research effort, and the spirit of enterprise 
Insofar as possible, the individual manufacturers sho, 
work out their own salvation in the conversion to peace 
time markets. They can do this by taking on new Jing 
by increasing their production efficiency, and by «; 
veloping technical improvements which make the et. 
isting inventories obsolete. But they still will need some 
kind of government protection or assistance while {hy 
huge surpluses are being worked off. It is most jp, 
portant, however, that such protection or subsidy }y 
limited to a period of three to five years. It must no 
become permanent unless it is really essential for oy; 
national security. 

The disposal of surplus inventories is part of the 
whole process of demobilization of the war effort anj 
conversion to peace. If this process is to be accomplishe! 
with minimum dislocation and injury to our econom 
it will have to be directed by a central agency whic 
has developed adequate information service and is i: 
position to coordinate the policies of the Armed Sern. 
ices and the other interested executive branches of th: 
government. This agency should draw freely on th 
knowledge of businessmen in the specialized problem 
of marketing surpluses in each industry. It should fc: 
mulate definite programs of inventory disposal for 2 
industries in which the problem is acute; and it shoul: 
make these programs public as soon as possible, so thé 
business can plan for the future with confidence. In larg: 
measure, the success with which we make the econom 
transition to peace will depend on the quality of go: 
ernment administration in the process of industrial é 
mobilization. We shall need better organization for th: 
transition to peace than we had in mobilization for wa 
if we are to avoid needless unemployment, loss of pit 
duction, and frustration of business enterprise. 


President, McGraw-Hill Publishing Company, Ine 





te Just as America looked for a new industry 
to bring it out of the depression so may it again 
look for a new industry to provide the stimulus 
for greater progress after the war. In fact, the 
public is already looking eagerly toward the air- 
plane, plastics and electronic industries as the 
great opportunities of the future. Leaders in 

these fields, on the other hand, particularly air- 
the planes and electronics, do not hold with these 
ar flights of fancy. To them the development will 
sie he a normal and orderly one with expansion 
6. based on knowledge gained through careful 


research. 


All the time, however, there is an industry 
that can contribute more than any other to Ameri- 
can economy, but which the public does not 
know, and that is the electrical industry. People 
know about utilities and manufacturers and con- 
fi tractors, wholesalers and dealers. They know 
‘fe about lighting and welding and refrigeration. 
lacie They know about many of the elements of the 
oni electrical industry but they do not know the 
gf industry as a whole. 

r the And naturally, not knowing the whole, they 
(wf have little understanding of what the electrical 
PCE industry means to the future economy of our 

country. People do not know that one of the 
things that has made America great is its 
abundant use of electricity. How could we enjoy 
the finest scale of living in all the world if it 
were not for the greater power behind the worker 
enabling him to earn more money without a cor- 
responding increase in the cost of the product? 
The people see the miracle of America produc- 





ing in two war years what her enemies were a 





The Industry 





decade or more stock piling, but do they see that 
this miracle would have been impossible if 
instead of our own electrical industry we had 
to depend on one like that of our enemies? 


People can’t see these things and many 
more for the simple reason that they haven't 
been told. 
industry can contribute by way of employment, 
What it 
can contribute by way of production efficiency 


It is now necessary to tell what this 
not only within itself, but everywhere. 


that the purchasing power of the dollar may be 
increased and inflation defeated. What it can 
do to improve personal living convenience, 
health, safety, sanitation, recreation and educa- 
tion. What it can do to improve working con- 
ditions, to increase merchandise sales, to reduce 


errors and spoilage. 


Let people understand these things and the 
industry will again attract the attention of young 
We need the 


uncontrolled vision of the young man to keep the 


men looking for opportunity. 


industry young and vigorous. 


Other industries that have manufacturing, 
contracting and service groups are able to work 
together and create the public impression of a 


coordinated industry. Why can’t we? 


Three decades ago we used to have National 
Electrical Week each year in which throughout 
the length and breadth of the land we whooped 
it up for electricity for one whole week. Maybe 
we have to do something like that again—some- 
thing to make a people understand that there is 
something in this nation besides government to 
which they can turn in peace as well as in war. 
But first we must organize as an industry. 



































Auxiliary Drives, Slag Rake 
in Sherman Creek Superposition 








Heat balance in 1,400/200-psi. topping facilitated by turbiy 


drives for feed pumps, induced-draft tans — Crank-reciprocatg; 





rake removes slag with low power consumption and maintenang 


: | W. E. CALDWELL, Mechanical Plant Engineer, Consolidated Edison Company of New York, Inc. 
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DESIGN of the Sherman (reek top 


































200 psi_ 500 F ping installation involved several de Fie 
~_! fon turbines artures from conventional supery. 
Be as Pa, ae perp ie 
1600 psi 950F_ ~~ * 3 Moke up sition practice largely because of the I 

1 i a= ae details of the existing low-pressur ‘ 

1 AP ; HP borler Ricnas and hagetunl oy°,° ° 2 

§ turbine 2 ) facilities. One is the use of turbine Bi, 

Te ; J 

| i 
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drive for the feedwater pumps and the 
fans, this was done in order to obtain 
thorough deaeration, together with « 
highly efficient feed-heating cycle in 
conjunction with a low-pressure plant 
not equipped with deaerating facil 
ties. Direct-contact heaters provide 
two stages of heating on the suction 
side of the boiler feed pump in addi: 
tion to three stages on the discharge 
side. The boiler is conservatively de. 
Y signed with an eye toward minimized 
1 snnancecminatad maintenance. A _ reciprocating sla Simur 
L.P'boiler rake was designed to simulate man (iri 
ual moves in removing slag. It ha 
proved economical to maintain ani 
operate in comparison with alterne 
tive sluicing or belt procedures. 

Influences dictating the choice «i 
—— _ temperature, pressure and capacity 0! 
the added installation were reported 
in “Design Trends in Steam Capacity’ 
in the November 30, 1940, issue o! igh: 
EvectricaL Worp. Briefly, t& 
amount of 200 psi. capacity (196,00! 
kw.) for ultimate consideration dic 
tated the installation of four toppilt 
units, since each of two alternatitt 
units would exceed present manufac 
turing limitations. It was found the! 
1,600 psi. and 950 F. would give th 
lowest unit cost per added kw. © 
capacity (among four 1,250. 1,600 
and 2,200-psi. alternatives) cons 
tent with avoidance of reheat and th 
delivery of steam at 100 F. superhe#! 


BOILER CONTROL BENCHBOARD and panel; valve control and alarm panels at right to the low-pressure system. 


a a aay” 
450 F Deoerator 
























































HEAT BALANCE facilitated by use of turbine-driven pumps and fans with five stages 
of feedwater heating 
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jy the initial superposition instal- 
tion a single boiler delivers steam 
|.600 lb., 950 deg. temperature to 
5), 00-kw. topping turbine immedi- 
y adjacent, exhausting to the low- 
system at 200 lb. With this 
rangement a substantial amount of 
ping and valves was eliminated, 
ce the superheater outlet header is 
snnected directly to the turbine 


ne rottle. 


el 


essure 





od Steam-driven Auxiliaries 


In order to obtain flexibility of con- 
ol, together with an efficient feed- 
eating cycle, steam-driven auxiliaries 
e used. Variable speed on the in- 
ced-draft fans, together with their 
bcation at the precipitator outlet, re- 
its in a large reduction in fan main- 
nance, with consequent increase in 
» Pipoiler availability. Variable speed on 



































le he boiler feed pump drives permits a 

»» [iighly economical and simple means 

he MBE boiler water level control. 

ire The feedwater connection from the 

ine Pmprbine-driven boiler feed pumps to 

he Fhe economizer is direct and control 

iin mt the boiler feed is by means of three- 

1¢ Filement control acting on the speed 

in umf the driving turbine. Each of the 

ant Mimmree boiler feed pumps is driven by 

il HB 1,400-hp., 4,100-r.p.m. turbine with ; 

ide (B00-lb. steam and exhausting into a ai 

jon irect contact sub-atmospheric heater 

ds BM about 24 in. vacuum. This low-  pecipROCATING SLAG RAKE simulates action of hand-rake operator 
tg [mage heating is an effective substitute 

de Fm the absence of a sub-atmospheric Induced-draft fans are gear-driven rating of 600 hp. An ample reserve 


ti Mmleed heating stage on the low-pres- by a 1,000-hp. non-condensing tur- of speed and power is provided in the 
lag [Mure units. The boiler feed pumps and __ pine supplied with 200-lb. steam and auxiliary turbines to insure capacity 
a: Mgrives are designed for quick starting exhausting into a direct contact deaer- and dependability, with a reasonable 
ha Mm emergencies and during idle pe- ating heater at 3 lb. gage. The forced- margin. The variable-speed auxiliar- 
i’ Mods are rotated at 15 r.p.m. with draft fan turbine operates under simi- _ ies provide efficient flexible operation 


né M@potor-driven turning gears. No steam ar steam conditions with a nominal of the boiler over a wide load range. 
admitted to the turbines while the es , 

0 mps are idling under motor drive. oe f ain — oe 

a) - ~ 

te) Fans Turbine-driven “a . 

ty” In the normal starting procedure in 

of M@hanging over pumps or increasing 

the ads the oncoming pump is brought 

Xp to speed gradually and quick 

dic Mating is unnecessary, except in 

ing ergencies. Use of the turning gear 


it Mmpsures uniform temperatures of the 
fac: btating masses and avoids shaft 


ha! nks and associated maintenance due 

the temperature differences. 

of Since there is no throttling control | 
al the feed line, excess pressure re- | 
sit ired in conventional or constant: 

the Speed systems, with attendant waste of 





wer, 







is saved and maintenance on 
© pumps and drives is reduced. 


DISCHARGE END of reciproccting slag rake 
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Their large size permitted the realiza 
tion of high thermal economy in the 
driving turbines. 

In addition to the two-stage heat- 
ing on the suction side of the boiler 
feed pumps there are three stages on 
the discharge side, using closed heat- 
ers. The 75-lb. stage receives bled 
steam from the boiler feed pump tur- 
bines. There is a cross-over heater at 
200 Ib. and a 400-lb. heater receiving 
bled steam from the main turbine. 
Sub-cooling is provided on the three 
stages of closed heaters, with the final 
condensate cascaded to the deaerat- 
ing heater. Boiler feed pumps, con- 
trol board and mill feeders are located 
on the operating level, together with 
the water tender’s station, to afford 
operating convenience with a mini- 
mum of labor. The boiler design in- 
corporates improvements dictated by 
experience with similar units and is 
more conservative than earlier instal- 
lations of a similar type. Furnace wall 
lining consists of bifurcated tubes, 
closely spaced to give a maximum 
amount of cooling surface to absorb 
heat within the furnace and minimize 
furnace cleaning problems. To reduce 
fouling in the gas passages very wide 
spacing between tubes in boiler and 
superheater is provided. 

Three mills are provided, each de- 
livering coal to a nozzle in all four 
corner burners. This results in uni- 
form distribution of coal to the fur- 
nace and insures a symmetrical com- 
bustion pattern at all loads, whether 
one mill or all mills are operating. Re- 
finements in coal nozzle design and 
secondary air damper control have 
been incorporated. Contrasted with 
earlier practice the velocity of the coal 
and air entering the furnace has been 
reduced and the shape of the coal 
nozzle has been changed to improve 
ignition and to obtain good combus- 
tion without the production of CO 
along the wall surface. 


Reciprocating Slag Rake 


A noteworthy feature of the asii- 
disposal system is the slag rake for 
removing slag from the water-sealed 
receiving hopper. This is a mechani- 
cally operated rake which is arranged 
to drag upward on an inclined slope 
on the delivery stroke and lifting clear 
on the return stroke. The rake proper 
contains a number of transverse 
flights between parallel side plates 
and makes three strokes per minute. 
Slag is discharged by the rake into a 
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hopper car and conveyed by a skip 
hoist to the storage bunker. 

First cost of the installation is low 
and the power consumption of the 
driving mechanism is but 3 hp. Sim- 
plicity of the rake permits replacement 
of wearing parts during operation. As 
the only wearing parts involved are 
the rake proper and the inclined hop- 
per bottom, maintenance on this ap- 
paratus is extremely low. The motor 
is 1,740 r.p.m. and the speed reducer 
has a ratio of 534 to 1. 


Condensate Flow 


Condensate flow from the low-pres- 
sure condensate pumps passes through 
tempering heaters receiving bleed 
steam from the main unit, then to the 


Grounding Switch Protects Transformer 
Installed Near Center of 50-Mile Line 


As expedient protection for a 
15,000-kva. regulating transformer 
installed near the mid-point of a 50- 
mile, 66-kv. line the Oklahoma Gas & 
Electre Company recently installed 
a single-pole, automatic grounding 
switch to ground one phase of the 
line and “compel” operation of line 
terminal breakers in event of an in- 
ternal transformer fault. 

Circuit conditions were such that 
line current resulting from an_ in- 
ternal fault on the transformer would 
not be sufficient to trip distant line 
terminal breakers. Probability of 
such an internal fault developing 
was considered too slight to justify 
costly 66-kv. breakers. While opera- 
tion of the grounding switch would 
inevitably cause interruption to serv- 
ice along the line, its infrequency jus- 
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direct contact heater and },, booste 
pump to the deaerating he ter, The, 
mal balance between wate: and hea 
ing steam is maintained |}, bleeding 
out of the low-pressure {urbines ‘ 
order to maintain constant j ressure 
the deaerating heater, since in norng 
operation there is a deficien-y of hex, 
ing steam from the auxiliaries. Mal. 
up water is softened by a carbons 
ceous zeolite system. No reducing sta 
tion is provided and banked low-pres 
sure boilers are available for ayjjj; 
ary supply in emergencies. The ys 
of five-stage feedwater heating, cop, 
bined with other design refinemens 
promotes high over-all  efficiens 
which is being reflected in daily op 
eration. 


i. ——w. | 


tified resorting to this form of prote: 
tion to prevent destruction of th 
transformer. 
As shown in the diagram. thi 
15.000-kva. regulating transformer 
was installed 21 miles from one end 
and 29 miles from the other end 0! 
the 66-kv. line. Its installation wa 
dictated by the need to improve \ 
tage conditions along the line. 
Differential relaying was install 
on the transformer and connected t 
trip the spring-actuated single-po: 
grounding switch on internal faul 
This causes the switch to ground ov 
phase of the 66-kv. line. The resul 
ing line current is sufficient to fore 
operation of the line terminal breai 
ers and remove the entire line fron 
operation, at least until the tram 
former can be removed from the list 





sa 50 mi. -------- 22 eo een ee een 1 
w-----+-= BI mi, -—---- “Vaege erp 29 mi. -----2- 220 
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5,000 kva. regulating transformer | 
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[84 —annrylX ry —s il 
Terminal Terminal | 
breaker breaker | 
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DIFFERENTIAL RELAYS trip spring-actuated, single-pole grounding switch on interse 
transformer fault to compel operation of line terminal breakers 
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Northwest Power Resources 
Pooled for War 


Interconnection creates 100,000 kw. of additional capacity— 


Fuel oil and critical materials are saved—Complexity of net- 


work raises many difficult operating and accounting problems 


ALTER C. HESTON, Pacific Coast Editor, “Electrical World” 










F IT TOOK THE WAR to bring 
bout complete interconnection of 
power systems of the Pacific North- 
est and the pooling of the vast power 
esources of that region, then in that 
espect the war may have been a 
lessing in disguise, for surely the 
esulting economic benefits have 
arked a milestone in the progress 
f the electric power business of this 
gion. An example has been set 
at will have far-reaching post-war 
fluence on the future of the power 
istribution business. __ 

Several other large power pools 
e in operation throughout the coun- 
v. but for complexity, area covered 
nd benefits derived, there are none 
b approach this Pacific Northwest 
ywer pool. Through a network of 
000 miles of transmission lines 
bis interconnection pools the re- 
burces of the eleven major private, 
unicipal and federal systems in a 
e-state area with generator rating 

3.353.500 kw. 

\s a wartime measure the pool was 
eated in July of 1942 to make every 
ngle kilowatt-hour in the entire re- 
on available to serve the total load 

the total area. Because of the 
emendous load and resources diver- 

\ inherent in such a large area, the 
st and most spectacular benefit re- 
lting from pooling was the immedi- 

release of about 100,000 kw. of 
pacity for serving additional war 
eds. Benefits include as well: sav- 

i investment, critical materials 
d manufacturing facilities to install 
000 kw. of additional generation; 
nservalion of thousands of barrels 
critical fuel oil by. substituting 
dro for steam; possibility of power 


ECTRICAL WORLD e 





March 4, 


shortages in critical areas lessened; 
load factor operation over a five-state 
area with resulting economies made 
possible; maintenance outages pro- 
grammed so that minimum generation 
is out of service at any one time, and 
continuous power supply to war in- 
dustries assured by making break- 
down or emergency service available 
to a system in trouble. 


History of Interconnection 


Credit must be given the private 
power systems of the Pacific North- 
west for working out the technique, 
dating back to 1915, for successful 
interconnected operation of large 
widely separated systems. In 1918, 
when the Milwaukee Railroad was 
electrified over the Rockies and the 
Cascades, interconnection received its 
first great impetus, tying together 
the systems of the Washington Water 
Power Co. in eastern Washington, and 
the Puget Sound Power & Light Co.. 
operating in the Seattle area on the 
coast. In 1923 Seattle and Tacoma 
municipals joined hands and, in 1938, 
Puget Sound tied in with Seattle. 
Then in 1941 regular pool operation 
of the six Electric Bond & Share Co. 
systems of Oregon, Washington, Mon- 
tana, Utah and Idaho became an ac- 
complished fact. In that same year 
Bonneville tied in with Tacoma and 
Seattle. Thus the groundwork was 
laid for the superpool of 1942. 

In July of 1942 Bonneville and 
Grand Coulee plants, operating under 
the Bonneville Power Administration, 
tied in. Addition of this extensive 
transmission system, superimposed 
upon about the interconnection center 
of the existing network, created the 
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present eleven-member pool, with 130 
privately owned and 20 publicly 
owned generating plants with total in- 
stalled capacity of 3,353,500 kw. Ap- 
proximately 2,933,500 kw. of this is 
hydro and the balance of 430,000 kw. 
is in steam generating capacity. 
These eleven important power sys- 
tems in the five northwest states of 
Oregon, Washington, Montana, Utah 
and Idaho are grouped into ten units 
for purpose of pool representation and 
operation. The eleven systems are: 
Portland General Electric Co., North- 
western Electric Co., Tacoma City 
Light, Seattle City Light, Puget Sound 
Power & Light Co., Bonneville Power 
Administration, the Washington 
Water Power Co. and Pacific Power 
& Light Co., operating as a unit: Mon- 
tana Power Co., Utah Power & Light 
Co.. and Idaho Power Co. All other 
important sources of generation are 
represented by some one of this 
group of pool participants, such as 
Eugene, Ore., and Centralia, Wash.. 
municipals, represented by Bonneville. 


Reservoir of Power 


A map would be helpful in convey- 
ing some idea of the vastness of this 
interconnected system, but, unfortu- 
nately for the reader, a map cannot 
be published at this time. However, 
some grasp of its magnitude may be 
gained from the fact that the system 
contains 13,000 miles of major trans- 
mission lines ranging in voltage from 
40 to 220 kv. Transmission distance 
from Portland or Seattle to Salt Lake 
City is 1,100 miles and the intercon- 
nection extends 900 miles from east 
to west. 

The pool might be likened to a vast 
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water system with numerous reser- 
voirs all interconnected with an ex- 
tensive pipeline system, with steam 
stations pumping water into the sys- 
tem from wells at a number of points 
to augment supply. Such a system 
would supply all water users of the 


five-state area. Obviously, water 
pumped into the system in Utah that 
might be needed in Seattle does not 
find its way clear to Seattle. The 
Utah water simply pushes the same 
amount of water out at Seattle. Actu- 
ally, Seattle receives the needed water 
from the next adjacent system. In 
such a system, then, water is pushed 
around in the pipelines, seldom travel- 
ing any great distances. Likewise, in 
the interconnected electric systems 
power is simply pushed around in the 
web of transmission lines. 


Great Diversity 


One of the things that makes this 
Northwest power pool so significant 
and of such economic importance is 
the tremendous diversity inherent in 
such a large geographical area. Con- 
sider the many watersheds involved, 
the difference in character of loads, 
the fact that the systems are in dif- 
ferent time zones, and the possibilities 
under pool operation intrigue the 
imagination. 

Many of the hydro plants are 
located on streams of the watershed 
of the Cascade Mountains near the 
Pacific Ocean. Another great block 
of generation is located on the Colum- 
bia River, or streams tributary to 
the Columbia. One main branch of 
this great power stream rises in the 
Canadian Rockies, the other in Idaho, 
hundreds of miles apart, and having 
entirely different run-off characteris- 
tics. Most of the hydro plants in 
Montana are located on the Missouri 
River or streams flowing into it, and 
this water finds its way via the Missis- 
sippi to the Gulf of Mexico at New 
Orleans. Utah’s hydro generation 
comes from streams that empty into 
the Great Salt Lake in still another 
great drainage area. 

Precipitation varies widely between 
these several major areas, all giving 
rise to a great diversity between 
sources of power. Diversity of loads 
and resources has made it possible 
to serve the total load of the total 
area with far less spare generating 
capacity in reserve between peak load 
and installed capacity than would be 
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required under isolated system opera- 
tion. As previously mentioned, this 
saving in installed generating capacity 
is estimated to be approximately 
100,000 kw. as a result of formation 
of the pool. 


Investment Conserved 


If this 100,000 kw. were evaluated 
at $250 per kilowatt of installed plant 
capacity and the required transmis- 
sion, which is a fair unit cost, it 
means that a saving in investment 
of $25,000,000 was made by creation 
of the pool. Of even greater impor- 
tance because of the war was the fact 
that 100,000 kw. of additional power 
was immediately made available. 
Moreover, critical copper and steel, 
manufacturing facilities, and man- 
power were saved. 

Part of this newly acquired large 
block of power capacity, of course, 
comes about from the fact that sys- 
tem peaks are staggered as much as 
half an hour because of different 
time zones. Montana, Utah and part 
of Idaho are on Mountain time, while 
the rest of the territory is on Pacific 
time. There is also the difference in 
character of loads between the Coast 
and Rocky Mountain regions. Mon- 
tana’s load is largely mining, and 
Utah, eastern Washington and north- 
ern Idaho have substantial mining 
loads as well, whereas on the Pacific 
Coast the load is mostly industrial 
and domestic. Then, too, there is the 
diversity of peaks and energy require- 
ments as between adjacent systems in 
the same immediate territory as a 
result of difference in character of 
loads. 

While the pool obviously has great 
possibilities in handling peaks, it is 
a significant and rather surprising 
fact that, so far, in the operation 
of the pool, the real problem is not 
so much in supplying peak demands 
as it is in generating enough kilowatt- 
hours of energy. In any event, the 
significance is that the flexibility of 
the pool is so great that almost any 
condition and character of load which 
might arise in the future can easily 
be met. 


Philosophy of Pool Operation 


As this great power pool came into 
being, there was developed a philos- 
ophy of operation without which diff- 
cult situations might have arisen. As 
a fundamental concept, the pool is 
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considered as just one big system gj 
whatever method of operation woyj 
be best if that were the case js yp, 
ally in the best interests of the eleys, 
active participants of the poo] , 
well, 

From this comes the policy of y. 
ing the cheapest source of power fing 
whether it be hydro or steam. Thi 
however, is sometimes modified ; 
cheap steam generation should jy, 
volve burning critical fue! oil, in 
which case a certain amount of gam 
ble might be taken on future wate 
conditions by supplying hydro energ 
instead. 

The following principles of inte 
change were adopted by members o/ 
the pool at the time of its formation: 

1, Interchange transactions are t, 
be made in accordance with contrac 
between parties then in effect. Hoy 
ever, these should not limit the ability 
of the pooled systems to realize th 
primary resources needed for carn. 
ing the primary loads. 

2. All parties should cooperate in 
order to provide capacity for carryin 
the maximum anticipated load of th 
pooled systems, after which maximun 
economy of power production for th 
pooled systems should govern th 
operation. 

3. Each party should first reserv 
to itself as much of its own powe 
and energy as is needed for its pr: 
mary load without depending upor 
surplus interchanges with neighbor 
ing systems and, secondly, it shoul 
cooperate with adjacent systems t 
assist them in meeting their powe 
and energy needs. 

4. Delivery of surplus hydro « 
fuel energy should be in the followin 
order of preference: 

(a) First, to the parties who cu § 
rently need it to carry their load 
after all of their resources are being 
utilized. 

(b) Second, to the parties who ca 
use it to reduce critical fuel co 
sumption. 

(c) Third, to the parties who c# 
store it in controllable storage rest 
voirs to provide additional primar 
resources for the pooled systems. 

5. Energy from steam station 
should be utilized in the order ° 
increasing relative costs (giving © 
sideration to system losses in arriviat 
at these costs) unless critical fu? 
conditions govern. 

6. Losses in a system caused by # 
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change transactions are the differ- 
ce between those losses that actually 
.eyrred and those that would have 
eyrred had the transaction not 
sken place, or if the energy involved 
the interchange had not been gen- 


rated 
Storage Factor 


7. Energy in storage on a system 
or the account of another party is in 
hat reservoir which would have been 
rawn upon if such energy had not 
sen delivered for storage. 

8. Each party having storage reser- 
oirs has first rights to use of its 


party if this interchange transaction 
had not taken place. 

11. A party having surplus energy 
has the right to allocate this energy 
according to prearranged schedules 
among the purchasing parties directly 
connected to its system. 

12. An interchange transaction can 
be made only between parties directly 
connected to each other and all inter- 
connected systems that may be 
affected will be given notice of such 
a transaction. Interchange transac- 
tions will be limited to the capacity 
of the interconnected network. 

It should be stated that so far dur- 
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IMPLIFIED DIAGRAM of Pacific Norihwest interconnected systems, showing resources, 
umber of ties and approximate capacity of each in megawatts; total resources shown 
ill not correspond to the pool rating of 3,353,500 kw. used in the text because several 
mailer systems and a number of industrial plants feeding into the pool are not shown 


wn storage space, whether or not 
his space is occupied by water con- 
tituting stored energy of another 
arty. 
9. Any specific transfer of energy 
etween two systems may be made in 
cordance with a prearranged sched- 
le set up for such a transfer, inde- 
endent of meter readings. The alge- 
raic sum of the hourly interchange 
heter readings for any one party 
epresents the net of all transfers to or 
rom that party during each hour. 
10. Surplus energy sold by a party 
in general the highest cost energy 
that system produced for such sale, 
e., that energy which would not have 
ren produced or purchased by that 
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ing operation of the pool each system 
is absorbing its own losses, even 
though some of them are occasioned 
by “wheeling” or transferring energy 
through a system to another pool 
member. This wheeling is going on all 
the time, naturally. A pool member 
often wheels 50,000 kw. or more, 
and yet will have a net system inter- 
change of zero. 


Operating Practice 


First, it should be pointed out that 
operation of the pool is on an entirely 
voluntary basis, which perhaps is the 
secret of its successful operation. No 
one has to do anything unless he 
wants to. He can operate his own 
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system to suit himself. However, it 
must be said that no one has exercised 
his prerogatives in these respects to 
the detriment of pool operation. No 
finer spirit of cooperation could exist 
between a group of men with perhaps 
somewhat diverse political opinions 
at times than prevails among mem- 
bers of this Northwest power pool. 


Operating Committee 


All matters of pool operation are in 
the hands of an operating committee 
composed of an authorized repre- 
sentative of each of the eleven mem- 
ber systems. This committee has full 
authority to act in all matters per- 
taining to pool operation, each rep- 
resentative having been given con- 
siderable responsibility and authority 
to decide operating matters. Herein 
lies another important point in suc- 
cessful operation of interconnection. 

Meetings of the operating com- 
mittee are held at intervals of about 
a month and are rotated throughout 
the territory. The program for each 
meeting is laid out in advance and 
each member of the committee is 
free to bring with him such members 
of his own organization as are best 
fitted to act as consultants when 
special problems are to be discussed. 
Members of the coordinating com- 
mittee also attend. 

At these meetings every major 
problem which confronts the pool is 
discussed and real effort made to 
solve the problem or to lay plans 
leading to a solution. Operating 
policy is discussed and decided ; main- 
tenance programs are worked out so 
that it is known in advance when 
units will be down; telemetering and 
communication problems are han- 
dled; plans are made for elimination 
of bottlenecks and many other kin- 
dred problems are thrashed out. 

As a part of the operating pro- 
cedure, a weekly report is exchanged 
between each system. This covers 
loads, natural resources, storage reser- 
voirs, steam generation, actual and 
scheduled power interchange, stream 
flows, maintenance outages, etc. An 
important feature of pool operation 
is a weekly Bell telephone conference 
call with all pool members “sitting 
in,” where past week’s operations are 
discussed, plans for the next week 
are made and any problems that have 
arisen are worked out.- Minutes of 
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these telephone conference calls and 
the meetings of the operating com- 
mittee are prepared by a coordinating 
group and distributed to each pool 
member. 


Coordinating Group 


The coordinating group, consisting 
of four engineers located in a central 
office, devotes its entire time to the 
operation of the power pool. It 
coordinates all pool resource studies, 
telemetering and communication 
problems, cooperates in studies of 
real and reactive power flows, keeps 
a running check on current operations 
and issues all necessary reports. This 
enables the operating committee and 
the pool to perform as a smooth-run- 
ning organization. 

First duty of the coordinating 
group was to make a comprehensive 
study of resources of the pool from 
data supplied by individual pool mem- 
bers. This entailed voluminous rec- 
ords and data, most of which data 
were fortunately already available 
from resource studies made for the 
six-company Ebasco pool and from 
records kept by individual systems 
over a long period of years prior to 
formation of the large pool. From 
these data a critical water year was 
determined. This forms the basis of 
an estimated two-year operating pro- 
gram, which is revised at least annu- 
ally. This study is based on esti- 
mated two-year loads, most adverse 
water year for the pool as a whole, 
estimated operation of fuel-burning 
plants. establishment of so-called 
reservoir “rule curves” and setting 
up of a coordinated maintenance pro- 
gram. A copy of this two-year oper- 
ating program is furnished to each 
pool member and is carefully checked 
by him. In addition, each load area 
is computed for its most adverse 
water year to determine any possible 
transmission or generation limitations 
or bottlenecks. 

The operating program is set up 
so that the load can be carried in the 
most adverse water year, but so ar- 
ranged that if the most probable 
water year should occur (average 
water year) the least. use of critical 
fuel will have been made. Full use 
is made of load diversity and water- 
shed diversity. Schedules of reser- 
voir elevations or the so-called rule 
curves are determined on the basis 
of over-all operation and not solely 
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for convenience of the individual sys- 
tem. These reservoir rule curves are 
a day-by-day schedule of water eleva- 
tion to be maintained in all reser- 
voirs and must not be deviated from 
without agreement. 


Pool’s Critical Period 


Resource studies and the operating 
program for the pool indicated that 
one of its most critical periods of 
operation would come late in 1943, 
with only about 100,000 kw. or less 
than three percent of generating ca- 
pacity to spare over and above peak 
demand. None too great a margin, 
to be sure, where total generator rat- 
ing is more than three-and-a-third-mil- 
lion kilowatts, but nevertheless a 
workable margin, everything con- 
sidered. 

At the time of this writing, the 
pool had passed through this 1943 
critical period without difficulty—a 
very creditable achievement for all 
those who have to do with directing 
pool operation. The situation will be 
less critical in 1944 than in 1943 
because of additional generating units, 
both hydro and steam, recently in- 
stalled or scheduled for completion in 
the near future. 


Water Storage Period 


One of the most complicated phases 
of pool operation arises out of the 
matter of storing water in each other’s 
reservoirs. Any pool member has the 
right to store power in advance in 
the reservoir of another member, sub- 
ject to approval of the owner of the 
reservoir. Power is at times loaned 
from a reservoir on the promise that 
it will be returned at a later date. 
This is to avoid the premature utiliza- 
tion of a critical fuel plant, or to 
save water in flash run-offs of streams. 

An example of how the pool makes 
maximum use of resources is by what 
is termed load factor operation. In 
the operation of individual systems it 
is, of course, common practice to 
operate stream-flow hydro plants and 
often steam plants as well at base load, 
say. wide open for 24 hours a day, 
with some other hydro plant or plants 
carrying the peaks and shutting down 
at night to fill ponds or store water. 
Under pool operation this type of 
operation has simply been extended to 
all plants and all systems in the Pacific 
Northwest without regard to owner- 
ship, such that run-of-the-river plants, 
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and steam plants where nec: <sary ws 
able to operate on base loa: 24 hed 
a day, seven days a week. With th 
load swings of the pool being take 
by those plants with energ, reser 
behind their dams of such <ize gs y, 
give both daily and weekly |.,ad fac, 
operation. 


Four-day Lag 


This type of operation i- not cy», 
fined to this one purpose, |) it js yso) 
also to circumvent a. transmissigy 
limitation, or to take up the slack jy 
the changes in discharges from majo, 
reservoirs where it takes se\ era] day; 
for the water to reach the last plant oy 
the river. There are plants on the 
Montana power system where it takes 
three or four days for water release 
from storage to reach the last plan 
where it is to be used. Even with th 
federal Coulee and Bonneville plants 
on the Columbia River. there j: , 
four- or five-day delay between the 
two plants, and for that reason cop. 
trol of the river is difficult. In thee 
situations, without load factor operz. 
tion of the pool, peaking capacity 
would be lost or resources would have 
to be wasted. 

In the storing of water there are 
some cases where the storing party. 
i.e., the party that has surplus power. 
controls that water in the reservoir 
of a second party. In other case 
the party who owns the reservoir cov- 
trols the water regardless for whom 
stored. In either case spillage liqui 
dates the account both literally and 
figuratively, sometimes in the order 
of water stored, and sometimes in 
the order of cost, with the highes 
cost energy being spilled first. 

In any event, all matters pertain: 
ing to storage of water are preceded 
by an agreement between the parties 
to the transaction, covering all phase 
of return, sale, use and spillage. % 
far, hydrostatic gains and losses and 
evaporation have been disregarded in 
storing operations, all transaction 
being based on kilowatt-hours. 

To get a conception of what is g0° 
ing on in this storing process it § 
convenient to think of the water # 
being stored in a reservoir in layers 
as it were. Pool operation has give! 
rise to some strange, but logical. e 
pressions. An operator will say the! 
he has so much steam in some ol 
else’s reservoir, or so many unils ! 
hog fuel (cu.yd. of sawmill refuse) 












, oil or coal in a reservoir. 
),. he may speak of so many kilowatt- 
vrs. or just plain stored water. 
x other pool man might say that he 
as so much water or steam in an- 
sther's hog fuel pile. Although they 
may sound strange, such expressions 
sre. very useful in indicating the 
ource and price of energy stored on 
anothe r sy stem. 


nu 


Interchange Control 


Basic control of interchange and 
accounting is on a 60-min. basis. 


The western portion of the pool 
is a network of lines, with each sys- 
tem interconnected with two or more 
systems. There are a number of 
loops, with loops inside loops, and 
the electrical laws which govern 
power flows in the network are not in 
relation to ownership of the lines. 
With such a complex network and so 
many points of interconnection be- 
tween systems it is highly imprac- 
ticable to schedule power receipts 
and deliveries solely on the basis of 
watt-hour meter readings. By the 


Because of this complexity of the 
network a new method of accounting 
for transfer of power, new at least 
to a system so large and complicated, 
was devised. It appears complicated, 
but is quite workable and probably 
the only solution to a most difficult 
problem. 

The operator’s interchange log is 
in two parts, as illustrated. The first 
part is a record of actual power flows 
over each interconnection as de- 
termined from watt-hour meter read- 
ings. The algebraic sum of these 


























































































































































































































Hourly interchange schedules are _ time all of the required meter read- figures will give the net amount de- 
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RESOURCE GRAPH for entire power pool upon which two-year operating program is based 


1ade up from one to four days in 
dvance, allocating and utilizing 
day-to-day resources of the pool. 
hese reports are exchanged only 
between adjacent pool members. 
Bchedules of receipts and deliveries 
re made up for each 24 hours of the 
ay. Scheduled amounts of inter- 
hange are changed only once each 
our, never more often. Thus 60 min. 


§ the basic unit of time for all trans- 
lion § 





LECTRICAL WORLD e 


March #4, 


ings are ‘phoned in from distant 
points at the end of the hour, and 
the necessary calculations made by 
several clerks with adding and cal- 
culating machines, 15 or 20 min. has 
elapsed before the dispatcher knows 
the net results. He must operate an 
hour at a time more or less in the 
dark, which makes it very difficult 


indeed to follow schedules. This 
indicates the imperative need for 
telemetering. 
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livered or received by that system 
for the hour. The second part of 
the log is the schedule of power in 
megawatts to be received or delivered. 
Megawatts are used in interchange 
logs and transactions instead of kilo- 
watts to save writing out the three 
ciphers. Forty megawatts is 40,000 
kw. and means 40,000 kw.-hr. be- 
cause, as already stated, the unit of 
time for all schedules is one hour. 
Each system sets up definite hourly 
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schedules in megawatts at least one 
day in advance for any and all power 
either to be delivered or received by 
that system. The net totals of these 
figures are taken, which give the 
operator the net amount of power 
which his system is to deliver or 
receive for each and every hour. 
If operating with telemetering and 
tie-line load control, he makes the 
proper setting on the controller at the 
beginning of the hour and the sys- 
tem’s controlling plant is automati- 
cally adjusted to approximate closely 
the schedule for the hour. At the end 
of the hour the difference between 
the actual, as determined from the 
algebraic sum of watt-hour meter 
readings, and the schedule is the 
“deviation.” 

This deviation is added to a total 
accumulated error from the start of 
the pool operation in July, 1942. 
Each dispatcher, each hour, is always 
operating on schedule, plus or minus 
a correction for accumulated devia- 
tion. Scheduling is adjusted from day 
to day or hour to hour so that the 
accumulated error always remains 
small and always tends toward zero. 


Billing Procedure 


In the absence of contracts to the 
contrary, all accounting and pay- 
ments are made on the basis of the 
schedule interchange. In other words, 
if a party sets up his schedule for 
receipt of power from his neighbor 
of, say, 40,000 kw. (40 mw), for a 
certain hour, then he attempts to ad- 
just his generation so that it is 40,000 
kw. average, less than his load for that 
particular hour. Assuming he does 
just this, then 40,000 kw. average 
will come into his system, and irre- 
spective of ‘what tie line routes it fol- 
lows, even though some of it may 
come in through interconnecting lines 
of a third or fourth party, as it 
usually does, he then pays the neigh- 
bor with whom he had the schedule 
for 40,000 kw.-hr. (40 mw for 1 
hr. = 40,000 kw.-hr.). If, on the 
other hand, he fails to adjust his gen- 
eration properly or has incorrectly 
estimated his load and there is a plus 
or minus deviation, no matter how 
great, he still pays for the 40,000 
kw.-hr. 

A system can be so operated that 
the deviation is zero at the end of 
a month or any other time desired. 
If deviation is exactly zero, then an 
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operator has received the kilowatt- 
hours he pays for right down to the 
limits of accuracy of the watt-hour 
meters themselves. Pool members 
pay each other for what they have 
scheduled, and they operate their sys- 
tems to keep accumulated deviations 
at or near zero. 

There is no fixed price per mega- 
watt (kw.-hr.) because the price at 
which companies clear their accounts 
with each other is determined by 
contracts between those companies. 
Pool members keep track of what 
they owe each other from their own 
logs and payments are based upon 
contractual relations with each other. 


Clearing Transactions 


The method of accounting is some- 
what similar to that of a banking 
clearing house association, except 
that the co-ordinating committee does 
not act as a clearing house in the 
sense that it informs pool members 
what they owe each other. It does, 
however, keep a check of pool trans- 
actions so that it knows how things 
stand, and it issues weekly reports 
that serve as a check against pool 
members’ own accounts. The prac- 
tice of trying to report these ex- 
changes daily, as was done at first, 
has been stopped. 

In the summary of the accompany- 
ing hypothetical interchange log 
where it states that the pool “owes” 
company T 38 mw and that other 
companies “owe” so many mw to 
the pool, the word “owe” does not 
apply literally. It means that these 
companies have so much coming from 
the pool, or owe it so much, only in 
a sense. Actually, the companies 
owe adjacent companies for certain 
quantities of energy which, when they 
are all balanced out and paid for, will 
clear the pool so that none owes any 
other company. As has already been 
stated, each member keeps track of 
his debits and credits, with his log 
sheets as his ledger sheets, and con- 
fines his payments to his neighbors 
with whom he is physically connected, 
and with whom he has contractual re- 
lations for transferring energy. 

Regardless of the fact that power 
interchanges only partly follow direct 
ties between two systems involved 
in an interchange and there is a gen- 
eral scrambling of kilowatt-hours in 
the pool, nevertheless a little thought 
on the matter will show that if devia- 
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tion of all systems were to |e made 
zero, then the pool account woy}j 
balance and each system will hay 
received exactly what it paid for and 
has been paid for exactly what ; 
delivered. This is the reason why gj 
systems are operated at as nearly zor, 
deviation as possible. 


Telemetering—Load Control 


An almost indispensable too| , 
successful pool operation is telemeter. 
ing and tie-line load contro! equip 
ment. Early experience with tel. 
metering and load control on larg 
but isolated systems and on smaller 
pools indicated the imperative nee 
for such equipment for successfy) 
operation of the Northwest power 
pool. When the pool was formed ql 
parties agreed to install telemetering 
and load control as rapidly as pos. 
sible. Fortunately, some members of 
the previous smaller pools had equip. 
ment on order prior to formation of 
the super pool. The fact that the 
Washington Water Power Co. wa 
able to get its telemetering and tie 
line load control equipment in serv. 
ice during the early stages of pool 
operation has aided materially in 
successful operation because of the 
strategic position of this system in 
the pool. 

It is said that any time a machine 
can be built to perform an operation 
it can always perform that operation 
better than the hand and the brain 
of man. This is certainly so in the 
case of these telemetering systems and 
the ingenious automatic tie-line load 
control and frequency control devices 
that go along with them. They per 
form functions and direct operations 
within limits impossible with manual 
control. Without telemetering and 
another factor of even greater im- 
portance, that of fast and dependable 
communication, it would be very diff: 
cult, if not impossible, to operate an 
interconnection of systems as com: 
plicated as this power pool under 
discussion. 


Alternative Communication 


Those systems still without tele 
metering because of slow deliveries 
must rely entirely upon telephone o 
carrier communication as a poor sub 
stitute. The pool can be operated 
without full tie-line load control, bu! 
if so operated wastes transmissio? 
line capacity and resources becau 
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power pool is at this time about half 


For communication the pool relies 


Water Power Co. will be the installa- 
tion of equipment which will give 
direct carrier communication with 
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quency control so that each one can 
largely handle its own peaks with its 
own capacity. 
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Reaction of the pool to the very 
sharp load drop at 12 o'clock noon 
on the western portion of the pool has 
been somewhat of a problem. Be- 
cause the Coulee plant and the Wash- 
ington Water Power system are the 
only ones with automatic frequency 
control they have to bear the brunt 
of this sudden tremendous load 
change. Other systems for the time 
being, and until automatic frequency 
control equipment is installed, are 
aiding as much as possible by having 
plant operators standing by with in- 
structions to drop so much load at a 
certain precise moment. In this way, 
if timing is good, they anticipate the 
load drop and help to hold down the 
overspeeding of the pool and the in- 
evitable reaction in the other direction 
because of the pool’s tremendous fly- 
wheel effect. 

Under pool operation with auto- 
matic frequency control at the govern- 
ing plant the frequency variations 
have been noticeably smoothed out 
as compared with previous smaller 
pool operation. Time error with 
standard time is about the same under 
the larger pool operation as it was 
with smaller pools or isolated system 
operation. During the earlier days of 
operation it was the practice, in case 
the pool should break up, for each 
system to correct its time error be- 
fore rejoining the pool. However, 
this was found to be impracticable 
because of the time involved and the 
importance of getting the pool back 
together and in normal operation as 
expeditiously as possible. Systems 
now rejoin as soon as possible and 
ignore the time error. 

In case of system disturbance in- 
sufficient to isolate members of the 
pool, standing instructions are to 
hold on as long as possible. In case 
the pool breaks up every system is 
on its own, with each individual plant 
operator instructed to lay-to and pick 
up speed, and hence load. before even 
getting instruction from his dis- 
patcher. 


Riding Disturbances 


Reaction of the pool to the loss 
of a line carrying 200.000 kw. was 
interesting. In October of last year 
one of the Bonneville 200-kv. lines 
feeding into the Seattle-Tacoma area 
relayed out due to instability result- 
ing from a fault on an adjacent sys- 
tem. Thus 200.000 kw. of generation 
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was suddenly dropped. Pool opera- 
tors automatically followed instruc- 
tions and not only picked up the 
200,000 kw. but 30,000 kw. in addi- 
tion. This disturbance caused a sag 
in pool frequency of very short dura- 
tion and of only about one cycle. 
Experience has shown that a sur- 
prisingly large amount of power, 
seemingly out of thin air, is mo- 
mentarily available in a pool of this 
size. This is because of the tre- 
mendous WR’, or flywheel, effect of 
the combined systems. 

The stability of the pool as a whole 
is so great that large units, and even 
whole plants, can relay off the pool 
with hardly more than a ripple on the 
total pool speed or power interchange. 
Heavy lines have relayed out with 
barely even the notice of the dis- 
patchers, the disturbance having been 
so light as to effect the pool as a whole 
only slightly. On the other hand, 
there can be and have been occasions 
of complete breaking up of the whole 
pool, with serious unstable conditions. 
Fortunately these have occurred very 
infrequently, but have been very 
severe. 


Reactive a Problem 


Not all problems of pool operation 
have been completely solved. Suc- 
cessful pool operation has been a 
constant fight to eliminate bottle- 
necks, one developing after another. 
Not all serious bottlenecks have yet 
been eliminated, nor have all funda- 
mental system-wide problems been 
solved. One of these is the problem 
of handling reactive kva. 

Several synchronous condensers 
have been installed and a number 
of installations of static capacitors 
made, but there still remains the 
problem of controlling the flow of 
rkva., particularly in the Seattle- 
Tacoma area. This has been partly 
solved by carefully co-ordinating 
synchronous condenser operation and 
by bus segregation at substations. 
Adjustment of voltage levels is all 
tied up in this matter of wattless, also, 
and to change voltage gradients often 
involves serious obstacles, and in 
some cases stone walls are en- 
countered. However, these problems 
are being worked out step by step 
without too seriously affecting pool 
operation. 

Stability problems were anticipated 
and a number of a.c. analyzer studies 


have been made, but fortur \tely , 
far no serious difficulties fro \ ing), 
bility have been experienced. {n son, 
cases circuit breakers had |., be 
placed and in other cases |,reaker, 
were modernized as a result of jp. 
creased short-circuit duties (. whic) 
they were subjected under pov! oper, 
tion. Bonneville has an a.c. calcula, 
ing board which has proved jy, 
valuable. If problems were t.\ larg, 
for this board they were taken to the 
board of one of the large manufy. 
turers. Such studies have been moy 
helpful in locating bottlenecks anq 
in pointing to the best solution. The, 
have been indispensable, too, in ¢,. 
gineering studies of faults. transiey\s 
and other operating problems. 


Frequent Tests 


The pool itself is used as a {il}. 
scale calculating board to work ou 
many of the anticipated problems of 
interchange. Tests of this kind are 
made at nights or on Sundays. For 
instance, if resource studies show that 
a certain interchange of power is go- 
ing to be needed between certain 
systems, and there is any question of 
adequacy of facilities to handle the 
situation, the anticipated condition 
is set up and the system tried out for 
bottlenecks and performance. 

Another thing that pool member: 
have done was to anticipate possible 
disaster and they went to great lengths 
in working up lists of emergency 
equipment and personnel that could 
be made available for temporary use 
on other systems if occasion arose. 

Pool operation goes successfully on 
and accomplishes its purpose with 
many of the problems here discussed 
more as matters of detail to be worked 
out as time goes on rather than a 
constituting major obstacles. J. A. 
Krug, director of the Office of War 
Utilities, his staff and all those who 
are engaged in the pool’s operation 
have reason to be proud of the jo! 
done as a result of the pooling 
of Northwest power resources—all 
brought about through a co-operative 
spirit without the necessity of an) 
agency having to dictate policies. 

This pooling of power resources 
has proved of such great economic 
advantage that surely its benefits will 
be carried over into peacetime with 
the same spirit of co-operation thal 
has been manifest under wartime 
operation. 
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Mobile Power Plant Aids 
Substation Maintenance 


S. KILBY, President, Kansas Power Company, Great Bend 


Truck-mounted gasoline engine-driven generator of 70 kw. capacity 
supplies small rural communities at 2,300 volts on occasions when 


local subs are out for maintenance or due to storm emergencies 





“CALAMITY JANE” is the affection- 
ate nickname that has attached itself 
to a highly prized 70-kw. mobile gen- 
erating plant owned by the Kansas 
Power Company of Great Bend. Since 
the summer of 1943 it has made many 
friends both in the company and 
among its customers in its job of sup- 
plying emergency service to small 
rural communities when local substa- 
tions were “down” either for periodic 
maintenance or during storm or fire 
emergencies. 

Majority of the 100 towns served 
by the Kansas Power Company are 
small. Many have daytime demands 
under 75 kw. However, a consider- 
able number have local industries such 
as hatcheries, bakeries, gasoline sta- 
ions and other operations to which 
ontinuity of service is essential. 

hile the company’s generating plants 
are located so that most of these towns 
ave transmission service from two 
irections, the problem of supplying 
service to them when local substations 
are out for periodic maintenance was 
nly recently solved—by Calamity 
ane. 


Truck Mounted 


Built at a cost of $7,500, this mo- 
ile power source comprises a_re- 
built 100-kva., 2,300-volt, three-phase, 
p00-r.p.m. generator direct-connected 
0 a Buda Model 1335 gasoline engine. 
Uhese main elements, with auxiliaries. 
are mounted on a standard 14-ton 
ruck with a factory-reinforced frame, 
hich permits the unit to roam the 
Bystem at will, 

Generator excitation is provided by 
pV -belt-driven exciter, also obtained 
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SELF-CONTAINED 70-kw. gasoline-engine-powered generating plant on 1%2-ton motor 
truck eliminates need for service interruption during preventive maintenance operations 


in small rural communities 


from salvage. Cooling water for the 
engine is provided by a radiator 
mounted on the rear of the sub-frame 
which also supports the engine and 
generator. 

Connection to overhead distribu- 
tion lines is through a single-panel 
switchboard and a 50-ft. length of 
cable. A double-throw oil switch, on 
the switchboard, has synchronizing 
lamps on each side connected across 
two phases so that then it can be syn- 
chronized with energized lines if de- 
sired. Indicating lamps show which 
side of the switch should be closed for 
proper phase rotation. Besides the 
double-throw oil switch the switch- 
board contains a wattmeter, ammeter. 
voltmeter and carbon-pile voltage reg- 
ulator. 

While the generator has a capacity 
of 100 kva., the unit cannot be loaded 
beyond 70 kw. on a continuous basis. 
due to limited engine capacity. Engine 
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speed is restricted to 900 r.p.m. in- 
stead of 1.100, at which its maximum 
horsepower is developed. 

Because actual weight of the final 
unit ran higher than was expected, a 
2-ton truck unit should have been 
used instead of 14. However, the unit 
does not do a great many road-miles 
and the present design is within the 
limitations of the truck and tire man- 
ufacturers recommendations. Some 
additional auxiliary equipment could 
well be added, however, if more carry- 
ing capacity were available. 


Typical Uses 


Type of service in which the mobile 
plant has been used during recent 
months is illustrated by the following 
extracts from a report originating in 
a division where the unit has seen 
considerable use: 


At Long Island, population 200, unit was 
in operation six hours during the rebuild- 
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ing of a wood substation. A six-hour outage 
was avoided, During respanning of trans- 
mission line, also at Long Island, and 
replacing of nearby poles the unit saved a 
nine-hour outage to the community and 
considerable overtime work for the com- 
pany. 


A four-hour outage was avoided at Agra, 
population 400, when mobile plant per- 
mitted adjustment of substation switches, 
cleaning and inspection of transformers. 


During a repair of a substation at Kirwin, 
population 300, unit operated eight hours. 
Work could not have been done otherwise 
without an outage. Necessary repairs were 
also made here to transmission line, elimin- 
ating six to eight hours outage. Machine 
operated satisfactorily until local hammer 
mill came on, taking plant “out” on two 
occasions. Subsequent closer supervision of 
the unit permitted plant to ride out the 
mill disturbances. 


Three-hour outage was saved at Gaylord, 
population 250, during inspection of sub- 
station transformers and adjustment of 
switches. 


A ten-hour outage saved at Burr Oak, 
population 500, when a switch pole was in- 
stalled, transformers cleaned and inspected 
and switches adjusted. Without this unit 
we would not have been justified in hold- 
ing Burr Oak “out” for ten hours, Many 
maintenance operations would conse- 
quently have been left undone. Present 
ability to inspect equipment thoroughly 
should avoid future outages. 


Soon the mobile unit goes to Scandia, 
population 600, where it will operate eight 
hours while a substation is inspected, 
switches adjusted, transformers cleaned and 
a pole set on the transmission line. Similar 
work is planned at Aurora, population 250, 
where hardware will be tightened on about 
6 miles of line. About 24 hours of outage 
time will be avoided on this job alone. Had- 
den, population 400, is scheduled for a 
substation inspection. 


Usefulness of the mobile generating 
plant as an aid to maintenance of 
lines and substations is clearly indi- 
cated in these comments. It has come 
to be regarded by the company as a 
necessary piece of equipment. A 
larger unit of 125 kw. capacity is be- 
ing planned as a post-war develop- 
ment of the company. 


Savings 


While the operating costs, of course. 
do not compare with the cost of en- 
ergy produced in a central station, it 
is believed that the savings brought 
about through scheduled preventive 
maintenance and the advertising value 
received from its use in small towns 
more than offsets the extra cost of gen- 
eration. Further substantial savings 
are realized since the unit permits 
maintenance operations to be com- 
pleted during daytime working hours 
without resorting to expensive over- 
time work. 
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Oversize Inductio 


JOHN V. WALL, Electrical Engineer, and 
VERN E. ALDEN, Engineer, Chicago 


“4 








TO MEET the demands of war pro- 
duction motor-driven equipment has 
been installed during the past three 
years at a far higher rate than ever 
before. Speed with which plants have 
been expanded and new plants built 
has of necessity resulted in many 
cases of oversize motors. Such over- 
sizing, however necessary at the time, 
leads to poor power factor and exces- 
sive penalty charges, both of which 
can be corrected to the benefit of the 
user and the utility. To the user it 
brings lower cost operation and to the 
utility relief for loaded lines and re- 
sulting improved voltage regulation. 

The logical first approach to the 
interchange or replacement of over- 
size motors is the orderly investiga- 
tion and recording of all plant 
motors, their types, load conditions, 
temperatures, voltage and line cur- 
rent condition. With these data as- 
sembled, the solution to the problem 
and the extent to which the power- 
factor improvement can be achieved 
will depend upon what motors are in 
stock or how soon new ones can be 
obtained. 

Whether or not specific induction 
motors are too large for their driven 
load can be determined by any con- 
scientious maintenance  electrican 
armed with an understanding of basic 
principles of motor operation and 
equipped with an ammeter and volt- 
meter. 

Wattmeters, of course, will give 
the only true indication of power in- 
put; however, fairly accurate deter- 
minations may be made with an 
ammeter if it is remembered that mo- 
tor current varies directly with motor 
load only between 75 and 110 percent 
of nameplate rating. This fact is dem- 
onstrated by the accompanying per- 
formance curves for a typical three- 
phase, 1,800-r.p.m. motor. Inspection 
will show why it cannot be assumed 
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that a motor is carrying half |oaj 
when the ammeter reading shows half 
full-load current. The reason lies jp 
the fundamental relation: 


se Hp. X 746 
1.73 X EX Ef. X P.P. 


Obviously the smaller the power 
factor (P.F.) and the efficiency 
(Eff.), the larger will be the line cur 
rent (1) for a given horsepower and 
line voltage (E). The accompanying 
curves of efficiency and power factor 
show how these factors vary with 
load. 

For the 5-hp. motor at various 
horsepower outputs line current at 208 
volts in amperes and percentages of 
full-load current are given in the a. 
companying table. 

It will be seen that at 20 percent 
load (52 percent line current) the 
power factor is down around 45 per. 
cent and the motor should be replaced 
with one perhaps one-quarter or one 
third its size, depending on the start 
ing torque conditions of the driven 
equipment. 


I 
























Torque Considerations 


However, many motors showing 
only 20 percent load, when driving 
equipment under normal conditions, 
cannot be made any smaller becaus 
a lower rated motor of the same typ 
would not start the equipment from 
rest. To be certain of the results be 
fore making a change to a small 
motor, it should be remembered tha 
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Table I—5-Hp. Motor Performance 








Data 
Full Amp. % Fil 
Hp. de te PF. at 208 Load 
Output Amp. % Volts Hp 
1.25 25 67.0 50 7.7 S24 
2.50 50 81.0 5 8.6 a4 
3.75 7 825 83 11.3 - 
5.00 100 81.5 85 14.8 \@ 
— 
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omfotors—A Post-war Problem 
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Reapplication of oversize induction motors in new and rapidly 


expanded industrial plants offers opportunities for dividends 


through improved power factor, efficiency and performance 





‘lass A normal-torque, normal-start- 
ing-current motors and Class B nor- 
al-torque, low-starting-current mo- 
tors have starting and breakdown 
orques not less than the values shown 
in the accompanying table. 

These percentages refer to the value 
of full-load torque at the nameplate 
alue of speed in r.p.m. To determine 
what this value of full-load torque is 
for a general purpose motor it is 
merely necessary to solve the follow- 
ing equation for 7, the torque in lb. 
at | ft. radius: 


_ Ap. X 33,000 _ 5,250 X Hp. 
~ 6.28 X R.p.m. R.p.m. 


Thus the 5-hp. motor previously 
mentioned would have a full speed 
running torque of 15 lb. at 1 ft. radius 
at 1,750 r.p.m. and a starting torque 

f 150 percent of this value or 22.5 lb. 


T 





High-Torque Motors 


Special starting conditions may 
have required the use of over-rated 
lass A or Class B motors to obtain 
desired acceleration. If the motor is 
eriously over-rated correction may 
require the substitution of a high 
tarting torque motor. or a wound 
otor for the squirrel-cage motor. 

It should be remembered, however, 
hat torque varies as the square of the 
oltage. Use of a starting compensa- 
or to reduce motor inrush current, in 
such a high starting torque motor, 
tay reduce flux and torque and pre- 
ent satisfactory acceleration. If 





able II—Torque Characteristics 





Starting Breakdown 
eit Torque—Y, Torque—% 
,800 150 200 
1200 135 200 
900 125 200 
yoo 15 200 
450 105 200 











TYPICAL efficiency. power factor and current charac- 
teristics for 5-hp., 208-volt, Class B, 1.800-r.p.m. explosion- 


proof motor 


starting torque of 200 percent of run- 
ning torque is required, it is obvious 
from Table III that compensator 
starting cannot be used since the 
standard voltage taps on auto-trans- 
former starters yield 50, 60 or 85 per- 
cent of line voltage, and all of these 
would reduce starting torque below 
allowable limits. 

Percent starting current in this 
table is measured at the motor termi- 
nals. Magnetizing current of the auto- 
transformer may increase the line 
current as much as 25 percent. 


Low-Voltage Effects 


Modern induction motors are guar- 
anteed to deliver rated output and not 
overheat in the range between 90 per- 
cent and 110 percent of rated voltage. 
Efficiency, power factor and other 
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characteristics will 


accompanying curves 
based on rated name- 
plate voltage. Engi- 
neers in the field must 
correct these data to. 
obtain the actual char- 


v acteristics. 

vu 

S For example: If a 
< 220-volt standard 


motor is operated on 
a 208-volt system de- 
livering 205 volts or 
93.2 percent motor 
voltage at the motor 
terminals, we find by 
entering the chart at 


this point that: Efh- 


+ 
v 
L 

VY 


98.5 per cent; power 
factor 100.5 per cent 
and magnetizing cur- 
rent 92 percent of the 
220-volt value. This 


produces less flux. The 


resulting smaller 

counter emf. in turn 
permits higher primary current to 
flow. Higher primary current through 
the fixed resistance produces 113 per- 
cent of the primary copper loss at 
220 volts. 


Slip 
Slip at 205 volts is 111.5 percent of 
the 220-volt value, which means that 





Table III—High-Torque Motor 
Data 


Special Squirrel Cage Wound Rotor 





% Line volt- 

age ...... 60 70 80 90 100 100 
Factor E*... 0.36 0.49 0.64 0.8! 1.0 
Starting cur- 

rent % of 

full load.. 217 294 380 490 600 300 
Starting 

torque % 

full load.. 90 122 160 202 250 250 
Power fac- 

tor atstart 30 30 0 WD WW 70 
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vary as shown in the 


ciency at 205 volts is. 







































the motor speed is slightly less than 
normal. Had the motor speed at 220 
volts been 1,760 r.p.m. for an 1,800- 
r.p.m. motor, the slip would be 2.2 
percent. This value would correspond 
to the vertical line, or 100 percent in 
the center of graph. Then 111.5 per- 
cent of 2.2 percent is 2.45 percent and 
2.45 percent of 1,800 r.p.m. is 44 
r.p.m. Full-load speed at 205 volts 
will therefore be 1,756 r.p.m. 

Starting torque and break-down or 
pull-out torque values at 93 percent 
of the nameplate voltage are 86.5 per- 
cent of the rated 220-volt values. This 
means the motor will not start on 205 
volts if starting torque is required 
corresponding to that at 220 volts. 
Also with a varying load, a 220-volt 
motor running on 205 volts will break 
down or pull out of step and stall very 
quickly if overloaded. 

It is also interesting to note the ex- 
treme values of the more common 
characteristics. Taking 90 percent of 
rated voltage as an extreme condition, 
we note the following: 


Slip 116.0 
percent of slip at rated voltage 
Starting torque 79.5 


percent of torque at rated voltage 
Primary [°R loss 118.5 
percent of loss at rated voltage 


Measurement of motor tempera- 
tures at one plant showed that the 
higher losses when running the mo- 
tors on 93 percent of rated voltage 
caused temperature rises of 5 deg. C. 
above the values obtained with the 
same motors operating at nameplate 
voltage. Operation of induction mo- 
tors on higher than nameplate voltage 
is not as serious as under-voltage 
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operation. The curves show an im- 
provement in all essential character- 
istics except power factor. 

Most manufacturers provide a serv- 
ice factor of 1.15 in the horsepower 
rating of standard integral horse- 
power motors. Had application engi- 
neers heeded the urgent request of 
War Production Board officials and 


selected motor sizes properly in every 


case, a large tonnage of co) per ay) 
steel might have been made ayailahj, 
for other defense uses and ¢1\stomer 
power bills would undouliedly } 
lower than they are. In many cacy 
however, the over-rating o! moton 
was caused by accepting ayailabj, 
sizes in order to get important m, 
chines running in time to gear defens 
plants to war production. 


EUROPEAN ELECTRIC SERVICE 


Restrictions on the commercial and domestic use 9 
electric power in several German conquered countrie; 





The German radio. according to the 
Electrical Review (London, England), 
reported that the Zagreb, Yugoslavia, 
electricity undertaking has enforced 
the following restriction: Business 
premises whose power consumption 
was over 5,000 kw.-hr. per quarter 
in 1942 must reduce their consump- 
tion by 50 percent during the coming 
year. It is added that the quantity of 
electricity permitted by this regula- 
tion must be spread over the whole 
quarter and must not be used in a 
shorter period. 


Czechoslovakia 


Der Neue Tag, of Prague, an- 
nounced that by a decree of the Minis- 
try of Economics electric lamps used 
in restaurants, shops, cafes and stores 
must be limited to 5 watts per square 
meter of floor space for direct lighting 
and 7 watts for indirect lighting. In 


100 105 


Percent Characteristics 





VARIATIONS in induction motor characteristics with voltage 
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offices and factories, workers must be 
placed in as few rooms as possible an 
those rooms out of use must have their 
electric lighting fittings removed, 


France 


L’Oeuvre announces that in the 
event of a shortage of electricity the 
supply for domestic use will be cut of 
without notice. According to Vich 
radio, domestic rations have beer 
fixed as follows for the winter: Per 
month, 18 kw.-hr. for one person. 24 
kw.-hr. for two, 30 kw.-hr. for three 
and 45 kw.-hr. for four or five persons 
In towns with over 40,000 inhabitants 
the rations are 24, 32, 40 and 6) 
kw.-hr., respectively. Factories are ai 
lowed to increase their consumption 
during the night period from 8 p.m. 
to 6 a.m. 

France is now divided into nine 
areas with a fuel controller in charge 
of each area. He has the right to mod 
ify the supply and to reach agreemen! 
with other controllers to obtain elec: 
tricity from areas outside his own. 

According to Paris radio (quoted 
by Reuter) M. Jean Bicheionne. > 
retary of State for Production and 
Communications, has set up a “Tech: 
nical Relief Service” to speed up the 
readjustment of public services suct 
as water, gas and electricity supplies 
and transport “in case of a disaster 
connected with the war or of ai! 
other kind.” 


Lithuania 


The government has ordered a tf 
duction of 60 percent in electricit) 
consumption, based on the amoutl 
used in November, 1942. 
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hanges in Housing Utilities Standards 


To draw down excess inventory by allowing more use of material and to simplify the require- 


August 25, 1942, Version 


= secondary and service facilities 
° 1 consideration of the service entrance facili- 
pnd ~- equipment and interior wiring so as to use the least 


» i] weight of copper and steel. 


aioe um copper allowance—Average weights of 
> tor ensione of service, secondary, primary and ground- 
a ductors (including approach and site facilities) to be 
natal to serve the housing project shall not exceed the 
Sutions of section 450 or the following, whichever, is smaller : 
her se fore Apr ’ . 

Soar ae on or after April 22'but before Aug. 25, 1942, 
lb. per unit. hed 
sad n or after Aug. 25, one-family detached, 
poasing sta ‘one-family semi-detached and two-family 
wa 25 lb. per unit; one or two-family row structures and 
or more family structures, 20 lb. per unit; dormitory 


jects, 6 lb. per person. 


wae al—As allowed by Section 140, except: 
Se. ee euaiea by rubber or rubber content not allowed 
primary, secondary, service drops or bracketing along a 
nding. Underground distribution not allowed except for serv- 
requiring not larger than No. 2 conductors. Copper allowed 
, where required delivery dates cannot be met with steel for 
sing started prior to Aug. 25 and for all projects where the 
age spread with steel would exceed 105-125 volts. Copper 
ductors allowed for secondary and service drops. 

















ec. 





















Sec, 4——Voltage—Where a choice of voltage is available for 
pee. aistribution, that voltage, generally not to exced 4.4 kv., 
ll be selected which will permit construction of required 
jlities with the least over-all weight of copper and steel. 
Design of distribution facilities shall be based on a voltage 
ead of 105 to 125, measured at the entrance points to the 
nch circuits for the dwelling units or group of dormitory 
yms. Control of voltage drop only to avoid nuisance shall be 
inated. 

Sizes of primary, secondary and service conductors—These 
ductors are limited to the least quantity of steel and copper, 
ich, with voltage held constant by use of regulators, will 
iver the applicable peak demand set forth below with residual 
tage of 105 at the entrance side of the branch circuits for each 
elling unit or group of dormitory rooms. 











Peak demand in kilowatts per dwelling unit ! 
Number of dwelling . 
units per feeder A. a Lighting, 
or transformer Lighting Lighting and | refrigeration, 
only rigeration cooking, and 
hot water 
EP Pe 0.600 0.725 2.8 
oi where 0.500 0.575 1.8 
Panag rs = ar Ao 0.400 0.500 1.2 
iisbewsenwrwe 0.375 0.425 Ra 
va eked eae 0.350 0.375 1.0 
PP a 0.250 0.300 0.9 
is secicnasvennebeoe 0.200 0.225 0.8 














Peak demand for dormitory projects shall be calculated at not to exceed 
watts per person exclusive of infirmaries, cafeterias and recreation facilities; 
re such facilities are provided the peak demand shall be calculated at not 
xceed 200 watts per person. 

interpolate for numbers of dwelling units not shown. 


n general, where copper is used for primary, the approach 
s will be two No. 6 conductors and the site distribution 
1 be one No. 6 using the common neutral of the secondary, 
ich will be three No. 6. 

n general the service to one dwelling unit or two adjacent 
elling units will be two No. 8, and where electric cooking or 
‘tric cooking and off-peak (ten hours or less) water heating 
Specified and approved for the housing, the service for one 
elling unit will be three No. 8 


Bec. 5—Transformers—Transformer capacity shall not exceed 
size commercially available which is equal to or next larger 
n the result obtained by multiplying the number of dwelling 

pts served from the transformer by the peak demand per 
eiing unit set forth in the above voltage table. 


pee. 6-—Street lighting—Where the most remote structure in 
_ housing project does not extend beyond 1,000 ft. from the 
sting street lighting, new lighting is not allowed. In other 
es, Street-lighting fixtures shall not be spaced closer than 
for each 1,000 ft. of streets within the project, including 
ects which bound the project. 
were tor length shall not exceed 50 percent of the total lineal 
of streets within the housing project, including streets which 
nd the project. 
Mate rial— Only overhead steel conductors allowed. Metal mast 
. and ornamental osts not allowed except for withdrawal 
ey, without replacement. Transformers for series circuit 
oweG if secured from surplus stock without replacement. 
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ts are the purpose of recent revisions made by OWU in Housing Utilities Standards 


February 15, 1944, Version 


Sec. 1—General—Primary, secondary and service facilities 
shall be designed so as to use the smallest feasible number of 
transformers. 


Sec. 2—-Maximum conductor allowance—Average length of 
conductor (including approach and site facilities) to be built 
to serve the housing project shall not exceed the following: 

One-family detached, ft. per unit; other types, except 
dormitories, 400 ft. per unit; dormitories, 100 ft per person. 
These allowances shall include service drop, secondary and 
primary conductors and all distribution from the point of con- 
tact of the service drop to the service entrance conductor; they 
shall exclude any service entrance conductor and interior wir- 
ing; they shall be increased by one-third where electric cooking 
or electric cooking and water heating is specified and approved ; 
they shall be reduced by length of service, secondary or primary 
conductors furnished by the builder. 


See. 3—Material—No restrictions as to the kind of material 


Sec. 4—Voltage—Where a choice of voltage is available for 
primary distribution, that voltage shall be selected which will 
permit construction of primary facilities with the least over-all 
weight of conductor. 


Sec. 5—Transformers—Where transformers are obtained from 
excess stocks, available sizes best adapted to the load conditions 
may be used. Where transformers are obtained from commer- 
cial suppliers, the maximum size of transformers shall be in 
accordance with the following table: 











Lighting, refrigeration and small Lighting, refrigeration, small 
appliances appliances, cooking and hot water 

No. of dwelling Maximum No. of dwelling Maximum 
units served from transformer units served from transformer 

transformer size transformer size 

1- 2, ine. 14 kva. 1 3 kva. 

3- 4, ine, 3 kva. 2 74 kva. 

5— 8, ine. 5 kva. 3 10 kva. 

9— 13, inc. 74 kva. 4-— 6, inc, 15 kva. 

14— 19, ince. 10 kva. 7- 12, ine. 25 kva. 

20- 31, ine. 15 kva. 13— 19, ine, 374 kva. 

32- 60, inc. 25 kva. 20- 31, ine. 50 kva. 

61-100, inc. 374 kva. 32- 50, inc, 75 kva. 

51- 78, ine, 1124 kva. 

79-109, inc. 150 kva. 














Where more than 100 dwelling units are served from a trans- 
former bank, transformer capacity shall not exceel the size com- 
mercially available which is equal to or next larger than the 
size determined from the following table, interpolating between 
the figures shown: 





Peak demand in Kw. per dwelling unit 
Number of 





Lighting refrigeration, 
small appliances, 


Lighting, refrigeration 


dwelling units per 
and small appliances 


per transformer 





cooking and hot water 
(BR ee ee ee 0.375 1.4 
GOO and. OVEP. 5. icickcoes 0.300 1.3 








Sec. 6—Street Lighting—Street-lighting fixtures shall not be 
spaced more closely than an average of one for each 500 ft. 
of streets within the project, including streets which bound the 
project. Ornamental posts are not allowed except for withdrawal 
from stock without replacement. Transformers for series circuit 
allowed if secured from surplus stock without replacement. 
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Editorials 


Ss. 


B. WILLIAMS, Editor 





Our Subscription Waiting Line 


May we have your help? Please don’t wait until 
the last minute to renew your subscription to Elec- 
trical World because you might forget and then 
the best we could do would be to put your name on 
the waiting list of around a thousand and it might 
take three months or more before your name would 
come up. 

And that isn’t all. Even when your name does 
come up we shall not be able to supply the missed 
copies to fill out your file. We have no more extra 
copies. 

This is an unusual situation for a publisher to face 
but the fact is that paper is extremely short due both 
to an increased demand for packaging of war mate- 
rials for shipment overseas and to a shortage of labor 
in the woods. Supply of wood products of which 
paper is one of the most important is in the same 
critical position that copper products were in a year 
ago. 

Like all other publications, we are operating under 
a fixed allotment of paper, having had two cuts. We 
did not cut the editorial content nor reduce the num- 
ber of subscribers. What we did was to freeze our 
circulation at the current figure and then, as waiting 
lines of new subscribers began to grow, we adopted 
the policy of cutting off subscriptions promptly on 
expiration—not, however, without giving each sub- 
scriber at least four notices of expiration in time for 
him to send in his renewal. 

We would much rather serve an old subscriber 
than a new one if it were a matter of choice. We 
don’t, however, feel that a new subscriber should be 
denied copies while we are waiting for someone to 
make up his mind. 

We will do everything within our power to serve 
you without a break if you will help us. Please 
answer renewal notices promptly. 
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Wood Tighter, 
Steel Easier 


FOR THREE YEARS NOW power system design engi 
neers have been told that it was their duty to save sta 
Accordingly they turned to wood as a substitute materi 
for lines, substations and other structures, They did , 
fine job as they rediscovered in wood qualities «{ strength 
and electrical performance, facilities of adaytation ty 
design and conveniences of construction that the previoy 
easy availability of steel had caused them more or |e 
to forget. 

Now as the rising tide of our fighting effort reach. 
into the far corners of the world, wood becomes a wx 
material of critical importance. About half of oy, 
national timber production is seen to go into the boxe: 
crates and cases in which ammunition, arms, food, cloth. 
ing, all the requirements of war, are shipped. Anothe; 
large demand for wood, a demand that will grow much 
larger, lies in the use of sawed lumber for necessary nj 
tary construction in occupied areas devastated by th 
bombing and shelling of our attacks or by the demolition: 
of the beaten enemy. 

Coincidently with the growing tightness of the wood 
situation comes an easing in regard to steel. A cop. 
siderable part of the total demand for steel in the year 
just passed was for the building of our war-production 
plant, its structures and its tools. That job is not fin 
ished; it never will be while the war continues. But ; 
has declined to about one-tenth of its peak in the firs 
year of war. Steel, huge quantities of it, still goes int 
the war effort, mostly in the form of sheets, plates, cas 
ings and forgings, but the demand for structural shapes 
has greatly decreased. 

It appears therefore that the design engineer should 
now reconsider steel for transmission lines and subst: 
tions. The Office of War Utilities is already grantin:; 
increased amounts of steel for such construction. 









































A Redeal tor 
Street Lighting 
FAR-SIGHTED utility engineers are looking to a nev 


era in street lighting as war restrictions diminish. ( 
one large system 85 percent of the units are equipped 
with radial wave reflectors, and the staff have bee 
studying the possibilities of putting all highway illum: 
nation on an entirely new plane of public service. It # 
believed that the time has come to treat street lightin: 
on an engineering and economy basis like any othe 
electrical service, to seek to remove it from age-old poli 
tical control and manipulation, and to set up such facil: 
ties on a basis of a fair profit for service rendered. Th 
time-honored price per lamp per year may give way ! 
so much for a residential street per year set up as | 
typical unit of community illumination, New designs © 
units providing for higher mountings and improve 
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reflectors and shades would be in order for areas removed 
‘om urban or town centers. Costs would be worked out 
on a fair set-up and the old idea of carrying this class 
ie of service as a “loss business” for the sake of municipal 
od-will would be relegated to the rear. 
In areas subjected to the psychological depression of 
dimout and blackout, the restoration even in part of 
more cheerful lighting and safer conditions on highways 
should be capitalized by a renovated outlook on this 
class of service. Will the public ever be in a more recep- 
tive mood for street lighting betterment? We doubt it, 
and are confident that the manufacturers will respond 
to the market for new designs as soon as the utility indus- 
try itself is “sold” on the opportunities ahead. The pub- 
lic and the electrical industry as a whole will profit by 


fr 


ria g 0 


Our 





“SI . street lighting renaissance. In Connecticut R. E. Simp- 

th son, illuminating engineering consultant of the state war 

. council, reports a 55 percent increase in night accident 

- costs during the dimout period since ended, while acci- 

" dents per million vehicle miles increased 3.4 percent by 

m | day and 63.6 percent by night in this area. On this basis 
alone, what an argument exists for transforming this 

- step-child of the utility new business acting into a full 

7 and regular member of the family circle! 

als 

lon 

fin: 


if Northwest Power 
I Pooling Benefits 
ONE HUNDRED THOUSAND KILOWATTS of generat- 


ing capacity were saved. That alone would have been 
enough to justify the Northwest power pool, described 
in this issue, but there were other benefits derived from 
the power integration of that area that were of greater 
value than the saving of a twenty-five or thirty million 
dollar investment. 

First was the ability to take on large increments of 
load quickly and easily and to maintain a continuity of 
service. In that region are located some of the country’s 
most important war projects, such as ship construction. 
navy yards, airplane factories, aluminum production and 
others taking large blocks of power. There are also 
ev important canning and other food industries, to say noth- 
On ing of what is now America’s most critical commodity, 
ved lumber. Also because ‘of an inherent fuel situation, the 
0 f/™! Northwest public has come to rely more on electricity 
ui {i for cooking and water heating. 

Second, by operating as though all the elements were 

under common management, it was possible to so co-ordi- 
it 7 nate the supply sources as to take advantage of the 
i: $M cheapest source, not be handicapped by fuel deliveries 
i > and aid in conservation of oil. 

Third, when water was plentiful in one place kilowatt- 
hours could be stored in another place so that what once 
was secondary could now become primary. In this way 
and through the ability to take advantage of time and 
water diversity, as well as of convenient overhaul sched- 
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uling, has it been possible to create an extra amount of 
dependable capacity. 

And when the area returns to peace-time operations 
the benefits that were derived during the war should not 
only continue, but become even greater, with the addi- 
tion of links not absolutely necessary for war but desir- 
able for peace. 

Without attempting in any way to belittle the impor- 
tance of saving the manufacture of 100,000 kw. of new 
generating equipment and the necessary accessories at a 
time when factory space and materials were short, it is 
these other benefits that will cause regional pooling to 
take on added significance in peace-time operations. 


Cable Installation 
by Contractors 
THERE WAS RECENTLY REPORTED a series of 


underground failures caused almost entirely by faulty 
workmanship by inexperienced electrical contractors. 
Experienced contractors can do many jobs as well as 
utilities and industrials could do for themselves. and 
that includes such critical jobs as installing power cables 
and terminating them. However, when work is thrown 
open to competitive bidding and contractors are selected 
on the basis of price, the buyer to protect himself must 
employ the best kind of job supervision and resort to 
an unusually thorough program of inspection to dis- 
close incipient faults. 

What to a man familiar only with low voltage cables or 
with ordinary wiring looks like “fussiness” in handling 
higher voltage power cables can easily result in careless 
work that will show up after a few load cycles. 

He can leave sharp points of solder on cable con- 
nectors, leave voids in the joints, cut the insulation acci- 
dentally by stepping on it, or break the insulation at 
the crotch of multi-conductor cables, let moisture enter 
the splice or terminate the shielding tapes incorrectly. If 
it is a pothead job he can further seal the solder faultily 
or allow moisture to enter through an improperly sealed 
gasket. In one instance a combination of such factors 
resulted in 92 percent of the failures in installations 
made by inexperienced contractors being attributed to 
poor workmanship. In a short period there were more 
than five times as many splice failures under test and a 
much greater ratio of pothead failures than in many 
years of company installation. Several times as many 
cable sheaths were also damaged during installation. 

In any city with a density sufficient to require an 
extensive underground system there will be found con- 
tractors with engineering experience and a background 
of competency and reliability. In the long run, it prob- 
ably costs less to hire these contractors than to let the 
work to the lowest bidder. Certainly a better job is had, 
there are fewer failures and no need for the over-the- 
shoulder inspection that a company must otherwise 
provide. 
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Washington Comment 


By R. N. Larkin, Washington Correspondent 





Baruch Report Favors 
Private Ownership 


THE REPORT on “War and Post- 
War Adjustment Policies” made to 
the President recently by Elder 
Statesman Bernard M. Baruch has 
evoked widespread and general ap- 
proval. 

The President moved quickly to 
put parts of it into effect. The Con- 
gress took issue with it only on the 
extent to which Congress should con- 
trol it. The public has raised no 
complaint. Industry appears to be 
happy about it. Even organized 
labor has not attacked its conserva- 
tive basic principles, limiting its dis- 
sent to its long-standing demand for 
greater representation in whatever 
organization carries out the plan. 

To the extent that it is carried out, 
the report gives the post-war eco- 
nomic football to the conservatives 
and bids them run with it in the 
direction of full employment, high 
production and general prosperity 
with a minimum of government inter- 
ference. 


Private Operation 


Recognizing the problem of dis- 
posing of surplus government-owned 
property as being one of the most 
vital non-military matters standing 
between us and the type of peace for 
which we fight, Baruch outlined a 
broad program for such dispositions. 
Among the ten “basic principles” he 
included in this program was one 
stipulating: 

“No government operation of sur- 
plus war plants in competition with 
private industry.” 

Any adherence to this principle 
could only hearten the electric power 
industry, which has been fighting 
governinent competition for more 
years than it likes to remember. But 
while almost everyone thus far has 
endorsed this principle, it is hard to 
believe that it will be applied to the 
government's surplus war power 
plants, regardless of the extent to 
which it may be applied to other sur- 
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plus war plants—steel, aluminum, 
durable goods and the rest. 

Does the enunciation of this prin- 
ciple and its general acceptance by 
the President mean, for instance, that 
negotiations between the Interior 
Department and the Army relative to 
acquisition by the former of the 
steam generating capacity at the 
Oklahoma Ordnance Works for post- 
war assimilation into Interior's 
Southwest Power Administration 
(ELEctTRIcAL Wor.p, Nov. 27, 1943. 
p. 58, and Jan. 22, 1944, p. 126) are 
to be halted? Perhaps it does, al- 
though a more realistic guess would 
be that it means nothing of the kind. 

It might be argued that acquisition 
of federally owned war power plants 
for assimilation into existing federal 
systems would not put the govern- 
ment into competition with private 
industry in the same sense that gov- 
ernment operation of steel mills 
would, on the basis that the govern- 
ment was in the power business be- 
fore the war, whereas it was not in 
the steel business then. The fact re- 
mains that any such assimilation 
would constitute the use of surplus 
war plants in competition with pri- 
vate industry. 


Surplus Property Disposal 


Another of Baruch’s “basic prin- 
ciples” in disposing of surplus gov- 
ernment property provides: 

“No monopoly; equal access to 
surpluses for all businesses; prefer- 
ence to local ownership but no subsi- 
dizing of one part of the country 
against another.” 

Regardless of how basic this prin- 
ciple may be, it is not to be expected 
that the President will recall his 
letters to the Secretaries of War and 
the Navy and to the Defense Plant 
Corporation suggesting that certain 
of their war-born power holdings “be 
utilized after the war in connection 
with existing public power systems.” 

Those war power plants which are 
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not claimed by federal power system; 
are to be disposed of, under th 
Baruch plan, by the Reconstructioy 
Finance Corporation, a conservatiy, 
federal agency which has little if any 
of the pro-public ownership back. 
ground of certain other federg| 
agencies. Insofar as RFC does dis. 
pose of surplus government-owned 
war power plants, the industry wil] 
benefit by the Baruch report. 


Post War Taxes 


Industry in general will take cop. 
siderable comfort from Baruch’s sug. 
gestion that a post-war tax law be 
passed now and laid on the shelf for 
use when the war is over. This, 
Baruch points out, would lend assur. 
ance that private enterprise would be 
permitted to operate after the war at 
gross profit standards which would 
be attractive to capital. Such a bill, 
the report goes on: 

“ . . should aim at reduction in 
the national debt. In fact, it ought to 
be possible to begin orderly retire. 
ment of that debt before the war it. 
self ends. After the war, if the proper 
policies can be followed, tax rates can 
be reduced and the debt still cut.” 

Relevant to this endorsement of 
tax cutting and debt reduction is the 
matter of the vast and ever-growing 
list of multi-purpose water control 
and use projects, some of them au- 
thorized but deferred, others up for 
Congressional authorization. and 
many more in preparation, which is 
kicking around Washington today. 
While these projects are advanced 
almost without exception as being 
self-liquidating over an extended pe- 
riod of years, they require vast out 
lays of federal funds—raised by taxa: 
tion or by borrowing—to complete 
before they become self-liquidating 

It is a nice question as to whether 
the principles of tax and debt reduc 
tion, generally endorsed since they 
are part of a generally endorsed re 
port, will be specifically endorsed to 
the extent of halting or slowing dow: 
the expenditure of hundreds of mil: 
lions of dollars for additional thov- 
sands of acres of irrigated farm land. 
for nine-foot waterways for back 
country rivers and for extra kilowatts 
of power capacity in regions which 
will be forced to set new high level: 
of peacetime production merely ' 
replace the war loads which will 
vanish with peace. 
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Daniels Defies Senate 





Inquiry into REA Case 


Senate Agricultural Subcommittee investigating REA has directed its 


counsel to prepare “the facts and the law” relevant to 


presidential aide’s refusal to testify before it 


The Senate Agriculture Subcommittee 
investigating the Rural Electrification 
\dministration directed its counsel this 
week to prepare “the facts and the law” 
relevant to the refusal of Presidential 
Aide Jonathan Daniels to testify before 
it. 


For Senate Action 


Sen. Ellison D. Smith, South Carolina 
Democrat and subcommittee chairman. 
said the subcommittee would submit its 
findings to the Senate, which could try 
Daniels on a contempt charge or refer 
the matter to the U. S. District Attorney 
for the District of Columbia for prose- 
cution under a law requiring “every per- 
son” to testify to pertinent questions 
put by an authorized congressional com- 
mittee, 

The subcommittee was to receive the 
findings in executive’ session on March 
4, 

A committee aide told EvLectricar 
Wortp that Agriculture Secretary 
Claude R. Wickard and his assistant, 
Carl Hamilton, both of whom refused 
to answer many questions asked by the 
committee, will be recalled after Satur- 
day’s presentation of the facts in the 
Daniels case, and indicated that if they 
persist in their refusal to testify, the 
subcommittee might proceed against 
them in whatever fashion it proceeds 
against Daniels, 

With two more presidential assistants 
slated ‘vo appear before the committee—— 
Eugene Casey and James M. Barnes— 
it was pointed out by some observers 


ELECTRICAL WORLD e 


- 


March 4, 


that the Committee might consider such 
action necessary despite any inclination 
it might have to avoid conflict with the 
administration. 

Daniels coolly and courteously with- 
stood the bluntest type of questioning 
by committee members as well as 
Counsel Carroll L. 
formation only about one non-official 
contact with John Carson, Washington 
representative of the Consumers League 
of the United States, with whom he dis- 
cussed REA troubles last summer. 

Son of World War I Navy Secretary 
Josephus Daniels, long a highly re- 
spected southern Democrat, Jonathan 
Daniels based his refusal to testify on 
the “confidential nature of my relation- 
ship with the president.” He refused 
to disclose whether he had reported on 
Carson’s informal visit to any superior; 
declined to say whether he had called 
REA Administrator Harry Slattery to 
the White House to ask his resignation 
as Slattery testified last week that he 
did; insisted that he could not say 
whether he had any information as to 
misfeasance or malfeasance by Slattery, 
even after Beedy read him a law stipu- 
lating a fine and jail sentence for per- 
sons guilty of the misdemeanor of re- 
fusing to answer pertinent questions 
put by authorized committees; and 
otherwise utterly balked the committee’s 
attempt to question him regarding 
Slattery’s accusation that Daniels asked 
his resignation thrice. 

Thereupon the committee recalled 
Slattery and he completed his testimony 


Seedy, giving in- 
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for the time being. Slattery testified: 
That he had lost confidence in his 
former Deputy Administrator, Robert 
B. Craig, in June 1942; that he had not 
cost a West Texas co-operative $180,000 
in revenue as charged by Clyde T. Ellis 
and Steve Tate, general manager and 
president of the National Rural Electric 
Co-operative Association, in a letter to 
the President, since the funds the co- 
operative needed and which were not 
forthcoming were held up awaiting a 
ruling on legality of REA acquisitions 
and not held up by himself; that WPB’s 
power division in 1942 was “loaded” 
with private utility men who, he testi- 
fied, had ordered the co-op to sell cer- 
tain hydro power it had contracted for 
to the Texas Power & Light Co. rather 
than allot the co-op materials enough to 
build the lines necessary for it to sell 
that power to other co-ops; that he had 
renegotiated the contract with T. P. & 
L., which he said Craig was about to 
sign, in such a way as to save the co-op 
“about $5,000 monthly”; that a state- 
ment in the “catechism” prepared by 
NRECA on its insurance plan indicated 
an appliance purchasing scheme that 
was “a little like the idea in the Becker 
memorandum”; that he had no part in 
the scheme to furlough REA Consultant 
Judson King in 1940 long enough for 
him to prepare a campaign document 
comparing the utility records of the 
President and G.O.P. Candidate Wen- 
dell Willkie; that administration of 
REA under the Agriculture Départment 
was a “tremendously difficult” task; 
that “thousands of dollars” had been 
spent by REA in experimental work on 
“radiant energy” and other research 
projects, some of it without his knowl- 
enge, and that he had been mistaken in 


endorsing NRECA. 
Last Week’s Testimony 


Last week, Slattery testified: 

That he had been asked to sign a 
letter endorsing NRECA’s insurance 
plan and had been threatened by Tate 
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with a “cat-thrashing” atter his refusal 
to do so; that as many as 340 co-ops 
had written him letters of support after 
the attacks on him by Ellis and Tate 
had been circulated among co-ops; that 
he had called a meeting of co-op super- 
intendents in St. Louis to coincide with 
NRECA’s first national convention 
there in January, 1943, at Tate’s re- 
quest; that several prominent men, in- 
cluding former Sen. George W. Norris, 
“Father of REA” and Interior Secre- 
tary Harold Ickes, who addressed the 
convention, had told him they thought 
they were to address an REA meeting, 
not an NRECA meeting; and that REA 
had financed purchases of second-hand 
engines by the Jones-Onslow Co-op 
(ELectricaL Wortp, Dec. 25, 1943, 
p. 52) which were in such shape as 
ultimately to require more money thap 
new engines would have cost. 


Smith Testifies in 
Arkansas Rate Case 


Sales between affiliated companies at 
more than cost were assailed as a “fic- 
tion which should be eliminated” by 
Charles W. Smith. chief of the Federal 
Power Commission’s Bureau of <Ac- 
counts, Finances and Rates, who testi- 
fied before members of the Arkansas 
Department of Public Utilities. 

Smith’s testimony, taken at Washing- 
ton, was sought by the Arkansas agency 
as part of its rate case against the 
Arkansas Power & Light Co., and was 
the latest episode in a jurisdictional row 
between the state and federal regulatory 
agencies. The dispute centered around 
the Arkansas agency’s insistence that 
it must carry out its original cost study 
on A.P.&L. properties in its own way 
despite FPC’s plans for prosecution of 
an order directing the removal of nearly 
$17,000,000 from A.P.&L.’s plant ac- 
count as a write-up. 

Earlier in the dispute, the Arkansas 
agency had refused a joint hearing on 
the matter with FPC, and, when FPC 
had ordered its accountants studying 
A.P.&L. books at Little Rock not to 
testify before the state agency, had 
subpoenaed two FPC employees for 
testimony. The subpoenas were vacated 
when FPC agreed to allow Smith to 
testify at Washington. 

Smith told the Arkansas commis- 
sioners that profits on intra-company 
sales are “only paper profits in the form 
of inflated assets,” adding that: 

“One cannot make a profit dealing 
with oneself... In reality, the transac- 
tion is a form of manipulation. .. .” 
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Army Control Ends 
in Los Angeles Area 


Military control of Los Angeles’ 
strike-bound Municipal Department of 
Water and Power came to an end at 
noon Feb. 29 when the War Department 
restored operational authority of the 
public-owned utility to the city’s Board 
of Water and Power Commissioners. 

Military operation of the department 
was terminated exactly one week after 
the Army intervened to halt a strike of 
2.529 members of the International 
Brotherhood of Electrical Workers, 
A.F. of L., during the height of a vio- 
lent snow, rain and wind storm which 
played havoc with the city’s electric 
power service from Boulder Dam. 

When Col. Putnam and his staff offi- 
cers relinquished control over the de- 
partment, full service had been restored 
to the 125,000 residences and industries, 
including more than 150 small war 
plants, which had been without elec- 
tricity because of broken lines and other 
damages to city’s power distribution sys- 
tem. Prospects of an early settlement of 
the wage dispute between the city and 





Acme 
REPAIRING STORM-TORN POLE—Utility 
workers in the Los Angeles area repairing 
pole, broken and torn by the worst storm 
ever suffered in the area; municipal utility 
workers of the Los Angeles Water and 
Power Department, who were out on strike 
at the time of the storm, returned to work 
after the Army took over operation of the 

system 


disgruntled employees of the depar. 
ment were seen in the actio: of 4, 
Board of Water and Power Co inisgioy, 
ers immediately subsequent to 0], Py, 
nam’s departure. 

Meeting in executive session ‘jie })o,,, 
adopted a motion instructing Genera} 
Manager H. A. Van Norman t. proceed 
at once with “a competent «iryey ,: 
wage and other employment ‘elatiyy, 
matters and to recommend to the boa,; 
as soon as possible” appropriate steps 
for bringing about a fair and «quita}), 
settlement of the wage controversy. 


See Prohibition of 
New Flood Projects 


Chairman Donald M. Nelson of Wpp 
told the House Flood Control Commi. 
tee last week that projects must cop. 
tinue to be judged individually “on thei; 
own merits and in terms of their relatio; 
to the war effort,” and virtually pro 
hibited further construction of sy 
projects until the military needs throug 
the end of the war can accurately | 
foreseen with the statement that: 

“The marginal surpluses of certair 
types of construction materials whic! 
we are beginning to acquire would dis 
solve before our eyes, and the overal 
war production program would suffer 
if WPB’s present policies of contr 
over the use of materials for constru 
tion were relaxed.” 

Nelson pointed out the long tin: 
required for completion of flood contr 
projects and asserted that: 

“The demands of war at this tim 
leave us no choice but to withhold allo 
cations from any project which, for an) 
reason, cannot be completed and oper 
ated in time to justify itself as part: 
the war program.” 

Nelson reminded the committee of tl 
Jan. 11 decision by WPB against relax 
ing controls on construction until “th 
probable future course of the war be 
comes clearer,” and added: 

“A test of every proposed projet 
must therefore continue to be the exten! 
to which it will contribute directly 
the prosecution of the war...” 


Bond Payment Approved 


Central States Power Corp. has 4! 
nounced that, with federal court rd 
proval, it had been authorized to mak‘ 
a payment of 70 percent of the princip4 
amount on its first mortgage and fir 
lien 51% percent bonds, due in 1%° 
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Hungry Horse Project 
Favored by Committee 


Bill in lower house recommends dam large enough to impound 1,000,- 
000 acre-feet of water—Also provides for installation 
of power generation facilities 


The House Irrigation and Reclama- 
tion Committee has recommended pas- 
save of a bill introduced recently by 
Rep. Mike Mansfield, Montana Demo- 
crat, providing for the construction of 
a dam large enough to impound 1,000,- 
000 acre ft. of water at the Hungry Horse 
site on the south fork of Montana’s 
Flathead River. The bill, as amended 
hy the committee, provided for installa- 
tion of facilities for generation of power. 


Bill Amended 


Originally introduced as a war emer- 
gency measure to provide upstream 
storage capacity for Bonneville and 
Grand Coulee and as .a substitute for 
Bonneville Power Administration pro- 
posals to raise the levels of Flathead 
Lake and Lake Pend Oreille, the bill 
was amended to remove the war emer- 
gency connotation after the Budget 
Jureau ruled that without specific Pres- 
idential approval, which the Hungry 
Horse project did not have, it could 
not be considered “in* accord with the 
President’s war program.” The report 
suggested that the bill be enacted “so 
that in the event this danger (a power 
shortage in the Northwest) does mater- 
ialize, there will be no delay in getting 
work under way. If the emergency does 
not arise, the Hungry Horse dam will 
then be in line for early post-war con- 
struction.” 

{ government official reiterated the 
statement that the Northwest is in better 
position as regards the adequacy of 
power than any other region in the 
United States, and asserted that with 
a poor water year there in 1944, the 
area will have a surplus of more than 
300,000 kw. after operating reserves. 
A good water year would lengthen the 
surplus accordingly. He said there are 
300,000 kw. of steam capacity in Wash- 
ington and Oregon which will not be 
operated this year except for voltage 
regulation and similar minor uses be- 
cause of the availability of sufficient 
hydro capacity to meet scheduled needs. 


Some Prefer Generators 


One observer said that the Hungry 
Horse dam was sought principally by 
Montana interests, and that other public 
power interests in the Northwest would 
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prefer any additional facilities in that 
region to take the form of two or three 
extra generators at Grand Coulee and 
the construction of Umatilla Dam on the 
Columbia River above Bonneville. 

It was pointed out that 1,500,000 acre 
ft. of water stored behind the Hungry 
Horse dam would be a relatively small 
amount of water on a stream of the pro- 
portions of the Columbia. While it 
would furnish power at Hungry Horse, 
and extra power at the Kerr and Thomp- 
son Falls plants of the Montana Power 
Company, Grand Coulee, the Rock 
Island plant of the Puget Sound Power 
& Light Co. and Bonneville, it would 
be expensive power and obtainable more 
cheaply at any of several other sites 
along the Columbia proper, namely 
Foster or Priest Rapids or Umatilla. 
Cheapest additional power in the North- 
west, the spokesman added, would come 
from additions to the Seattle municipal 
system. 


Los Angeles Electric 
Department Offering 


Public offering has been made of 
$15,000,000 Department of Water and 
Power of the City of Los Angeles elec- 
tric plant refunding revenue bonds, 
dated Feb. 1, 1944, and due from Feb. 1, 
1945 to Feb. 1, 1976. Of the total, 
$2,270,000 bearing 34% percent coupons, 
maturing 1945 to 1952, were offered at 
prices to yield from 0.40 to 1.25 percent; 
$3,965,000 bearing 114 percent coupons, 
maturing 1953 to 1961, to yield from 
1.25 to 1.60 percent, with the 1957, 1958 
and 1959 maturities at dollar prices of 
100, 9934 and 9914 and interest respec- 
tively, and $8,765,000 bearing 134 per- 
cent coupons, maturing 1962 to 1976, at 
prices to yield from 1.65 to 1.70 percent 
for the 1962-65 maturities, with the 
1966-76 maturities at dollar prices rang- 
ing from 100 to 98 and interest. 


No Copper Relaxation 


While the copper supply situation has 
improved to the point where it is in 
close balance with demand, no general 
relaxation of curbs on its use “are an- 
ticipated for some time,” war agency 
spokesmen stated last week. Recent 
small arms cutbacks are offset. 











REMOVING COLLAPSED INTAKE—Working 20 feet below the surface of the icy Missis- 
sippi at St. Louis divers recently cut out and removed one of two 8-ft. intake tubes at 
Venice Station of the Union Electric Company which was damaged by last spring’s heavy 
flood. It was necessary to cut through a circumference of 24 feet of %4-in. steel to free 
the collapsed tube. The new intakes will be enteloped in concrete to withstand future 
flood pressures 
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Rehearing Asked by 
State Commission 


Niagara Hudson Power Corp. and its 
subsidiaries, which were recently denied 
permission to consolidate by the New 
York State Public Service Commission, 
have filed a petition with the commis- 
sion for a rehearing of the entire matter. 
It was contended that the commission’s 
decision “erred in matters of fact and 
law.” 

The petition pointed out that the as- 
sets and accounts questioned by the 
state agency have been “almost without 
question specifically approved by the 
commission as assets for security pur- 
poses,” but that to remove any question 
of their propriety, the consolidating 
companies have agreed to create out of 
surplus a special reserve of $35,000,000 
against which write-offs can be charged. 
Denial by the commission of the pro- 
posed consolidation on the ground that 
the consolidated company may issue se- 
curities only against assets stated at 
original cost, less depreciation. is held 
in the petition to be “confiscatory.” 

Recommendations of the commission’s 
witnesses concerning depreciation re- 
serves are arbitrary. the petition as- 
serted, “and to require the operating 
companies to increase their reserves by 
$64,930,000 to meet a new standard of 
depreciation accounting not prescribed 
by your commission prior to 1938 would 
deprive the owners of equities through 
the imposition of new accounting stand- 
ards and a new regulatory philosophy 
not supported by fact or law.” 


Food Production Aided 
by Supplementary Order 


A new supplementary order—U-1-i— 
authorizing .construction of extensions 
to serve water pumps on irrigation proj- 
ects has been issued by the Office of 
War Utilities as a further aid to the food 
production program. 

Under the order extensions not cost- 
ing in excess of $1,500 for materials 
may be made to serve water pumps 
where at least five acres will be irrigated 
and where no mechanical means of serv- 
ing the pumps exists, where certifica- 
tion as to the necessity of the project is 
obtained from the County Agricultural 
Conservation Committee, and where no 
other utility can render the same serv- 
ice with less critical materials. Pumps 
so served must have a capacity of at 
least 25 gallons a minute, and where 
more than one pump is to be served ffbm 
the same extension, materia] cost for all 
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connections must fall within the $1,500 
limitation. Exceptions may be applied 
for on form WPB-2774. No restrictions 
are imposed on the size or type of con- 
ductor which may be used, but provi- 
sions of paragraph (i) of order U-1, 
relating to economy in use of manpower 
and material must be observed. 

Other extensions which are justifi- 
able under another order supplementary 
to U-1 may be connected with a U-1-i 
extension, but no U-1-i line may be so 
built as to serve other customers than 
those allowed under U-1-i. U-1-i lines 
must be built over the shortest practi- 
cable route to the pump to be served. 


Drop Civilian Goods 
Production Increase 


Any further increase in the produc- 
tion of civilian goods has definitely 
been dropped until after June 30, it 
became apparent recently with an- 
nouncement by WPB’s Requirements 
Committee of steel, copper and 
aluminum allocations for the second 
quarter. 

Although the Office of Civilian Re- 
quirements received an increase of 55,- 
000 tons of steel for the second quarter, 
WPB’s program vice-chairman J. A. 
Krug asserted that the extra steel does 
not entail any change in WPB’s policy 
of restricting civilian production to 
essentials. 

Military claimants received only 
slightly less carbon steel than they 
asked for the second quarter, but other 
claimants’ demands were scaled down 
by 7 percent. Approximately 1,000,000 
tons of carbon steel was pared off all 
demands. 

Supply and demand for basic metals 
are virtually in balance for essential 
programs, Krug said. 


Asks Authority for Line 


Arkansas Power & Light Co. has 
asked the Arkansas Utilities Commis- 
sion for authority to construct a 110,- 
000-volt high-tension transmission line 
from Crossett, Ark., to Pine Bluff, Ark., 
approximately 78 miles long, and cost- 
ing approximately $666,000. 


Utility Rates in D.c. 





Be with your boy over 
there by giving over here to 
your Red Cross. 
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Again Under Aitac, 


Federal agencies are renewing thei 
attack on the sliding scale Agreemen, 
governing rates of the Potomac Elec. 
tric Power Co., serving the District 9 
Columbia and its environs. 

As they did in last year’s rate ca, 
before the District Public Utilities Con, 
mission, federal agencies which pay 
huge light bills annually are seeking dis 
establishment of the system which has 
resulted in rate cuts each year ging 
its inception in 1924 with the exception 
only of last year. Since the question as 
to the continued validity of the sliding 
scale is under formal PUC investigation 
this year, chances of its disestablishmen; 
are considered better than they were 
year ago. 

The Federal Works Agency, paren 
organization of the Public Buildings Aq. 
ministration, sought this week to inter. 
vene after the Treasury’s procurement 
division was granted that privilege ast 
week. 

In the sliding scale probe case, which 
is combined with the annual rate case, 
Chief PUC Accountant V. A. McElfresh 
testified this week that the sliding scale 
system had saved District rate payers 
$86,000,000 since its inception in 1924, 
Counsel for FWA charged that the slid. 
ing scale is “predicated upon a wholly 
unrealistic valuation basis, comple. 
mented by an unsound depreciation 
policy and results in excessive return to 
the company.” 


New Standards 
Adopted by NEMA 


Standards for electronic equipment 
for induction and dielectric heating have 
been adopted by the Electronics Sec 
tion of the National Electrical Manv- 
facturers Association. 

The complete text of the standards in- 
clude Output Ratings, Ratings of Tube 
and Parts, Radio Interference, Protec- 
tion of Personnel, Protective Equipment 
a definition of Induction Heating and 
definition of Dielectric Heating. 


WPB Closes Potlines 


Three aluminum potlines at Massens 
N. Y., have been closed down by order 
of WPB. The curtailments are believed 
to be the last planned to go into effet 
immediately. 
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Rise in Excess Profits 


: Tax to Affect Utilities 


Major interest of the utilities in new tax bill enacted over the 


President's veto last week centers around five percent 


: 
A five percent increase in the excess 
. profits taxation rate and an easing of 
the bottom limits for statutory renegotia- 
. tion of war contracts are major items 
: of interest to utilities in the new tax 
B bill enacted over the President’s veto 
n last week after a stormy Senatorial re- 
t volt. 
New Tax Higher 

Under the new bill; excess profits 
, are taxed at 95 percent rather than 90 
Z percent. The provision which forbids 
’ total taxation over 80 percent when reg- 


ular and excess profits are combined 

was not affected. In addition, the new 
. tax bill raises from $100,000 to $500,- 
(000 yearly the bottom limit on statutory 
renegotiation of contracts. 

Henceforth, war contracts paying less 
han $500,000 yearly will not be sub- 
ject to statutory renegotiation, although 
those with power companies will remain 
under the jurisdiction of the Federal 
Power Commission for rate renegotia- 


increase in the excess profits taxation rate 


tion under the President’s “cheapest 
power” directive. Next Dec. 31 was set 
as the deadline for statutory renegotia- 
tion, although the President may extend 
it for six months if he chooses. 


Co-ops Must File 


Rural Electrification Administration 
cooperatives will be required to file re- 
turns showing their sources of income 
under the new act, although no tax upon 
earned income of such co-ops is pro- 
vided for in the law. It may be expected 
that an attempt to levy taxes on such 
income will be made a year hence when 
a new tax bill is under consideration. 


Security Awards to 
Electrical Concerns 


Three electric utilities and three 
plants of the Westinghouse Electric & 
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SYSTEM OPERATORS COMMENDED—The System Operators of New England received 





bxecutive recognition for their part in maintaining service of adequate volume and 


quality during the war crisis from President James V. Toner of Boston Edison at their 


ecent annual meeting. Steam heating and power developments at Boston were reviewed 
by George C. Eaton, assistant superintendent of production for the Boston utility, and 
D. K. Blake of General Electric emphasized the importance of post-war distribution system 
ngineering. L. to r., seated, G. C. Eaton: A. T. Haendler, Boston Edison. chairman-elect;: 


- P. Reid, New England Power, retiring chairman; Mr. Toner: R. E. Dillon, Boston 


. dison, and Mr, Blake. Standing: D. Z. Stremlau, Connecticut Valley Power Exchange; 


ta 
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» W. Lingary, Lynn Gas & Electric; E. W. Cole. New Bedford Gas & Edison Light. 


i ecretary-clect; R. E. Barrett, Jr.. Holyoke Water Power, and W. B. Carnie, Montaup 


lectric 









‘ 
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- Past chairman. Ninety-one attended, a record for the organization during its 
more than 25 years of activity 
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Manufacturing Co. have been granted 
the National Security Award presented 
by the Office of Civilian Defense to em- 
ployers who make superior provision for 
plant protection. 

Most recent awards are to the Penn- 
sylvania Power Co. New Castle; the 
Indianapolis Power & Light Co., and 
the Montana Power Co., Butte. The 
award had recently been presented to 
the Philadelphia Electric Co. Westing- 
house’ plants at Sunbury, Pa., Mans- 
field, O., and its Nuttall Works at Pitts- 
burgh also were presented with the 
award. 


Rules Against Co-op 
Purchasing Utility 


The words “now being served” in the 
Indiana charter for rural electric mem- 
bership corporations mean that the co- 
ops can not purchase existing utilities, 
according to a ruling by Judge Judson 
L. Stark of the Marion County Superior 
Court in Indiana. Efforts by the REMCs 
and REA to purchase going concerns 
and add their customers to the number 
of their members were held illegal in 
the case of Public Service Co. of Indi- 
ana, Inc., vs. Public Service Commis- 
sion of the state, Jan. 27. 

Petition of the Southeastern Indiana 
REMC to purchase the business and 
facilities of Southern Indiana Power & 
Light Co. centering around Vevay had 
been approved by the commission. Pub- 
lic Service Co. opposed the petition, 
averring its willingness to purchase the 
system and serve it direct. It already 
supplied power wholesale to the smaller 
company, as well as to the REMC. The 
argument of the company pointed out 
that it would use its own funds for the 
deal, obviating the need for another loan 
from the U. S. Treasury by the REMC- 
REA combination. On the commission’s 
approval of the petition, Public Service 
appealed to the court against the com- 
mission order and asked an injunction 
to block the deal. The Attorney-General 
of Indiana, for the commission, and 
counsel for the REMC demurred. 

“The commission shows a plain intent 
to circumvent the plain statutory prohi- 
bition and to do by indirection what it 
cannot legally do directly,” said Judge 
Stark in overruling the demurrer. “If 
the legislature had meant by the words 
‘being served’ only that it should not 
enter into competition, it could surely 
have said so in some manner. It is not a 
question of convenience and necessity 
and not a question as to whether such 
purchase and sale would be in the public 
interest.” 


(865) 79 

































































Announce Move for 
Utility Acquisition 


\ move to acquire Puget Sound Power 
& Light Co.’s distribution properties in 
19 western Washington counties by a 
combine of 16 Public Utility Districts 
for $33,000,000, and the intention of 
Seattle to start negotiations for purchase 
of transmission facilities within the city 
were announced late in February. 

The P.U.D.s’ offer does not extend to 
the company’s major. generation or 
transmission facilities. Seattle has not 
yet considered a price for these facili- 
ties, the acquisition of which would give 
Seattle City Light a power monopoly. 

Dr. Paul J. Raver, administrator for 
the Bonneville Power Administration, 
has been named agent for both the city 
and the P.U.D.s in the negotiations. 

The purchase offer is the first effort to 
buy the private utility’s properties on a 
system-wide basis and is described as a 
concerted attempt to obtain the com- 
pany’s entire generation and distribu- 
tion system. 

Frank McLaughlin, president of the 
power company, said the company has 
maintained the position that it will give 
earnest consideration to any fair pro- 
posal for the acquisition of its electric 
properties as an entirety, if presented by 
an agency giving proof that it has the 
legal power to acquire such properties 
and also the ability to finance such 
acquisition. 

The P.U.D.’s offer of $33,000,000 is 
based on recommendations made by a 
Chicago engineering firm. Districts 
would finance the purchase by revenue 
bond issues. 


Recommend WPB Release 
Steam Turbine Material 


A recommendation that Schedule VI 
of order L-154, limiting the use of sheet 
metal, lagging and other accessories in 
the manufacture of steam turbines, be 
canceled was made at a recent meeting 
of the Land Steam Turbine and Turbine 
Generator Industry Advisory Commit- 
tee. The recommendation was based on 
the belief that the schedule has served 
its purpose and that further savings in 
materials would be so inconsequential 
as not to justify the effort required for 
compliance. Justifiable exceptions have 
reached a point at which factory effi- 
ciency would be improved by rescinding 
of the order, committee members said. 

Production schedules for this year 
fill virtually the entire capacity of the 
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industry and orders extend into 1945 
while the labor situation remains tight, 
WPB was told. Uncertainty as to 
marine and foreign requirements make 
it difficult to predict the actual load on 
the industry. WPB officials told the 
committee that while they wanted to re- 
lease work for the remainder of the 
1945 schedules, it is not yet possible to 
authorize turbines and generators which 
will not make a direct contribution to 
the war. No prediction would be made, 
however. 





MEETINGS 


Previously Listed 


Council of Electric Operating Companies—An- 
nual meeting, Palmer House, Chicago, Ill., 
March 9. Tom P. Walker, president, Homer 
Hy 13th and F Sts., N. W., Washington 5, 
D. C. 


Illuminating Engineering Society — Canadian re- 
gional conference, ount Royal Hotel, Mon- 
treal, Que., March 15. Leon Beauchamp, re- 
ional vice-president, The Solex Co., Ltd., 4060 
t, Lawrence Blvd., Montreal, Que. 


National Rural Electric Co-operative Association— 
Annual convention, Stevens Hotel, Chicago, IIl., 
March 20-21. Avery Moore, secretary, 416 5th 
St., N. W., Washington I, D. C. 


Southeastern Electric Exchange — Engineering and 
operation section, Henry Grady Hotel, Atlanta, 
Ga., March 23-24. John W. Talley, executive 
secretary, 303 Haas-Howell Bidg., Atlanta 3, Ga. 


North Central Electrical Industries—Second war 
conference sponsored by electrical trade groups, 
St Paul Hotel, St. Paul, Minn., March 26-28. 
W.A. Ritt, secretary-manager, 234 Foshay Tower, 
Minneapolis, Minn. 


American Society of Mechanical Engineers—Spring 
meeting, Hotel Tutwiler, Birmingham, Ala., 
April 3-5. Ernest Hartford, executive assistant 
secretary, 297 West 39th St., New York 18, N. Y. 


Edison Electric Institute—Annual commercial meet- 
ings, Edgewater Beach Hotel, Chicago, Ill., 
April 3-5. Col. H. S. Bennion, managing direc- 
tor, 420 Lexington Ave., New York 17, N. Y. 


Missouri Valley Electric Association—Engineering 
conference, Continental Hotel, Kansas City, Mo., 
April 6-7. 1. D. Pettegrew, director, 1527 Sharp 
Bidg., Lincoln 8, Neb. 


National Association of Corrosion Engineers—An- 
nual conference, Rice Hotel, Houston, Texas, 
April 10-12. ©O. C. Mudd, acting secretary- 
treasurer, c/o Shell Pipe Line Corp., Box 2648, 
Houston |, Texas. 


Electrochemical Society — Spring meeting, Hotel 
Pfister, Milwaukee, Wisc., April 12-15. olin G. 
Fink, secretary, Columbia University, 3000 Broad- 
way, New York 27, N. Y. 


Midwest Power Conference—Palmer House, Chi- 


cago, Ill., April 13-14. Stanton E. Winston, 
director, Illinois Institute of Technology, Chi- 
cago, Ill. 


American Institute of Electrical Engineers—North- 
eastern district, Hotel Statler, Boston, Mass., 
April 19-20: national technical meeting, Jeffer- 
son Hotel, St. Louis, Mo., June 26-30. H. H. 
Henline, national secretary, 33 W. 39th St., 
New York 18, N. Y. 


Missouri Association of Public Utilities—Annua! 
meeting, Jefferson Hotel, St. Louis, Mo., April 
19-20. Jesse Blythe, assistant secretary, I0I 
West High St., Jefferson City, Mo. 


National Electrical Wholesalers Association—Sec- 
ond war conference, Stevens Hotel, Chicago, 
IM., April 19-22. C. G, Pyle, managing director, 
500 Fifth Ave., New York 18, N. Y. 


National Electrical Manufacturers Association — 
Spring meeting, Palmer House, Chicago, Ill., 
April 24-27. W. J. Donald, managing director, 
155 East 44th St., New York 17, N. Y. 





















































Details of Oregon 
Alumina Plant Tolg 


Certain details concerniny the ali), 
ina pilot plant to be con-tructed d 
Salem, Ore., were revealed by James 
Gallagher, president of the Columbia 
Metals Corp. of Seattle, on his way to 
Salem recently to particijate jn the 
ground-breaking ceremonie:. He was 
accompanied by Blakeslee Barnes, yjcg. 
president in charge of consiruction {or 
the Chemical Construction (Co. of New 
York. 

The ammonium bisulphate process 
will be used for extracting alumina 
from clay. This process has already 
been tested, as far as the second stage 
goes, at a pilot plant at Stamford, Conn. 
The third stage, which is the first com. 
mercial stage, is what will be tested at 
the Salem commercial demonstration 
plant. 

A capacity of approximately 50 tons 
of alumina per day has been set for 
the first unit of the Salem plant. The 
alumina will be produced from the 
gray and blue clay deposits of the 
Northwest. The clay will be treated 
with sulphuric acid and limestone and 
subjected to fusing temperatures. Al 
50-ton batch of alumina can then be 
processed into approximately 25 tons 
of aluminum at any of the five alum. 
inum plants in the Northwest, which 
have a combined capacity of about 
1,500 tons daily. 

Bonneville power is to be used for 
the motive power requirements and for 
heat in the first step of the process, and 
it is indicated that the power require. 
ments will be approximately 10,000 kw. 
For the fina] calcining stages, coal. oil 
or hog fuel will be used. Of the total 
power requirements, electricity will 
come in for 25 to 30 percent. The ele: 
trical power will be divided about one 
third for motive power and two-third 
for heat purposes. 
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FPC Hearing Ordered 


Federal Power Commission announce’ 
last week its order providing for a joit! 
hearing with the Public Service Com 
mission of Montana on March 13, 194 
in the Federal Building, Butte, Mont 
to determine accounting adjustments ! 
be made by the Montana Power © 
The order follows conferences held i 
members of the Federal Power Comm 
sion with a majority of the members © 
the Montana commission in Washingt" 
recently when the members of the 
agencies agreed upon a joint hearing # 
provided in the order. 


ELECTRICAL WORLD @ March 4, 194! 








‘onn, 
com. 


Output Decreases 
Again to 14.2% 


itput curve decreased rather 
for the week ended Feb. 26, 
ho44, according to figures released by 
he Edison Electric Institute. The 
of electrical energy distributed 
y the light and power industry during 
he week came to a total of 4,444,939,000 
y-hr.. as compared to the figure of 
511,562,000 kw.-hr. for the week previ- 
ys, which ended on Feb. 19, 1944. 
‘cures for the week represented an in- 
rease, however, of 14.2 percent over the 
b 992.796,000 kw.-hr. distributed during 
he corresponding week a year ago. 
ioures for the similar week two years 
»co were lower, the total being only 
P 409,907.000 kw.-hr. for that period. 
All of the seven major geographic re- 
yions of the country reported increases 
or the week and were comparable to 
he figures reported a week ago. The 
acific Coast region continued to lead 
he field with an individual gain of 29.5 
yercent. In second place, with a gain of 
1.4 percent, was the Southern States 
egion. The Mid-Atlantic region took 
hird place with a gain of 13.8 percent. 
ow region for the week, with a gain of 
nly 7.1 percent, was the West Central 
Again there was little variation 


The 


harply 


amount 


egion. 


lum-(y gain or loss over the figures for the 


preceding week, but the leading region 
the week, Pacific Coast, was up 2 
ercent over last week. 


Weekly Output, Millions Kw.-Hr. 
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ucson Favors Utility 


Purchase in New Vote 


the city of Tucson, Ariz., voted last 
eek in favor of acquiring the proper- 
sof the Tucson Gas, Electric Light & 
ower Co. earrying the proposition 
127 ' 1,030, but a second election will 
ary to determine the voters’ 
LECT 
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sentiment about a proposed bond issue 
to finance the purchase. 

Another possible stumbling block is 
a case pending before the Securities and 
Exchange Commission to determine the 
status of the Federal Light & Traction 
Co., parent of the Tucson utility. The 
SEC is considering consolidation of Fed- 
eral’s holdings in Arizona, New Mexico 


1944 
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and Colorado. The commission’s de- 
cision is now pending. 

In an election on Oct. 29, 1943, Tuc- 
son’s voters balloted against purchase of 
the utility, 1,655 to 1,385. 

Recently the small community of 
South Tucson. Ariz., voted to issue 
$9,500,000 in bonds for the purchase of 
the same utility. 
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SEC DECISIONS-—HEARINGS 





Tke Securities and Exchange Com- 
mission, in a series of orders issued last 
week affecting electric utility companies: 


ApproveD THE PLAN of Consolidated Elec- 
tric & Gas Co., covering the use of proceeds 
to be received from the sale by it of all the 
common stock of its subsidiary, Central IIli- 
nois Electric & Gas Co., in divestment of its 
interest in that company. Consolidated will 
realize approximately $7,052,000 from the 
sale of the Central Illinois common stock. 
It proposes to use part of the proceeds to 
retire at face amount, plus accrued interest, 
all the outstanding bonds originally issued 
by Federated Utilities, Inc., and assumed by 
Consolidated, without payment of any re- 
demption premium. As of Dec. 31, 1943, 
these bonds were outstanding in the prin- 
cipal amount of $4,960,500. 


APPROVED THE SALE by Associated Elec- 
tric Co. of all the outstanding securities and 
indebtedness of its subsidiary, Union Gas & 
Electric Co., to William E. Vogelback, a 
non-affiliate, for a base purchase price of 
$750,000. The purchaser indicated that he 
is buying the securities for long-term invest- 
ment, and will not resell any part of them 
to the public. The securities will be pledged 
to secure the payment of a five-year pur- 
chase money note in the face amount of 
$700,000, which is part of the purchase 
price. 


APPROVED ACCEPTANCE by Northern States 
Power Co., of Minnesota, of the bid of a 
group of underwriters headed by Lehman 
Bros., for $5,000,000 of its first mortgage 
bonds, series due Feb. 1, 1974. The group 
offered 100.0699, plus accrued interest from 
Feb. 1 to date of delivery for the 2} percent 
bonds. They will be resold to the public at 
101, plus accrued interest. 


PERMITTED TO BECOME EFFECTIVE a decla- 
ration filed by the Florida Power Corp., a 
subsidiary of General Gas & Electric Corp., 
pursuant to Section 7 of the Public Utility 
Holding Company Act of 1935, concerned 
with the issuance and sale, in accordance 
with Rule U-50 promulgated under the Act, 
of $16,500,000 principal amount of first 
mortgage bonds dated January 1, 1944, and 
maturing Jan. 1, 1974. 


Applications Filed 


A REGISTRATION STATEMENT of the Hous- 
ton Lighting & Power Co., which became a 
publicly owned operating company with its 
divorcement from the National Power & 
Light Co. system through the sale of the 
remainder of the latter’s holdings in the 
company last year. The statement calls for 
the issuance of 112,264 shares of a new $4 
preferred stock and 47,515 shares of com- 
mon stock. Smith, Barney & Co., Lazard 
Freres & Co., and Blyth & Co., Ine., are 
named as principal underwriters of 60,000 
shares of the preferred, which will be of- 
fered publicly. The proposed financing will 
represent the first by this operating utility 
since it became independent of National 
Power & Light. 


RECOMMENDATION FOR RECAPITALIZATION 
of Buffalo, Niagara & Eastern Power Corp., 
sv as to substitute a single class of common 
stock for the presently outstanding $1.60 
preferred stock and Class A and common 
stock, but without interfering with the $35.- 


82 (868) 


0°20,C00 of the company’s $5 first preferred 
stock, all held by the public. The recom- 
mendation was unique in that it differed 
from other comparable cases where holding 
companies were ordered to include all of 
their securities when recapitalizing on an 
all-common stock basis. 


ProposaL or THE K-T Electric & Water 
Co., a subsidiary of Associated Electric Co., 
to pay, out of capital surplus, a partial liqui- 
dating dividend in the amount of $200,000 
on its 1,000 shares of capital stock, $1 par 
value, all of which is owned by Associated 
Electric Co. During December, 1943, all of 
the electric properties of K-T Electric & 
Water Co. were sold, for the base purchase 
price of $200,001. The company, as of Dec. 
31, 1943, had cash in the amount of $233.- 
966, and other current assets in the amount 
of $11,748.65, as against its liabilities aggre- 
gating $11,518.65. 


Request or THE Engineers Public Serv- 
ice Co. for permission to spend $4,000,000 
of cash on hand to retire shares of the con 
cern’s preferred stock. The company said 
it would seek tenders as soon as practicable 
after SEC approved the proposal. Should 
that method fail to retire sufficient stock to 
absorb the $4,000,000, the remainder would 
be used to buy shares on the New York 
Stock Exchange or in private deals. 


Hearings Scheduled 


Marcu 4: The Ogden Corp.’s proposa! 
to pay out of surplus on March 15 a 50-cent 
common stock dividend to shareholders on 
record as of March 8. The proposed divi- 
dend will total $1,701.847. 


Marcu 8: Proposal by the Common. 
wealth & Southern Corp. to pay a dividend 
of $1.25 a share, or an aggregate of $1,852.- 
000 on its outstanding preferred stock. The 
dividend, declared Feb. 19, is payable on 
the twenty-eighth day after approval by the 
SEC, to stockholders of record of the four- 
teenth day after the approval. 


Marcu 17: Proposed reclassification o! 
American Power & Light Co.’s stock. To 
enable the company to complete prepara- 
tion of some exhibits more time was allowed 
which resulted in deferring the hearing un- 
til this date. On Nov. 15, the company filed 
a proposal to reclassify all its present stocks 





Utility Reports 





Net Income 
1944 19 


$4,432,341 $4,256,263 


12,312,181 10,375,001 
7,818,809 7.506.119 
5,998,885 5.718.451 
3,227,457 3.093.916 

1943 1942 


*Alabama Power 
*Commonwealth & Southern 
and subs. Jeg veued 
*Consumers Power 
*Georgia Power 

*Ohio Edison 


tAmerican Gas & Electric 


pose poet ae eG $11,683,831 11,616,925 
tCalifornia Elec. Power and 
subs. . . $1,170,667 899,934 


tConsolidated Gas, Elec. Lt. 

& Power (Balto.) and sub. 6,346,687 6,178,286 
tlong Island Lighting 1,928,683 2,335,737 
tSouthern California Edison 9,604,791 10,112,099 





*Twelve months ended January 31. 
tTwelve months ended December 31. 
tPreliminary. 
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into a single class of capital sto: k of which 
a maximum of 2,145,269 share would b 
outstanding after reclassificati ». : 
the proposal 90 percent of the new capit 
stock would be allocated to hold ors of i 
ent $6 preferred, $5 preferred and 10 . 
cent would be allocated to hold ni 
ent common stock. 


[ Inder 


rs of pres. 


Marcu 21: A recently filed st-effectiye 
amendment to the plan of liquidation of 
Utilities Employees Securities Co, g 
sidiary of Associated Gas & Electric Cy 
The amendment seeks authorivation to pai 
$123.000 in claims. An expense jtem «i 
$1,153 also is claimed. 


Marcu 23: On the National Power § 
Light Co.’s inter-system transactions jnyoly 
ing three subsidiaries, the Lehigh Valle 
Transit Co., Pennsylvania Power & Ligh: 
Co. and the Edison Iluminating Co, ,: 
Easton, Pa. The proposals concern the qj, 
of stock, real estate, equipment, and sugge« 
procedure arising under the retirement , 
certain first mortgage bonds. National als 
proposes to transfer 8,000 shares of th 
capital stock of Edison Illuminating ; 
Pennsylvania as a capital contribution, 


Oklahoma Proposal 
Meets FPC Approva 


Federal Power Commission announce 
last week its approval of proposals h 
the Oklahoma Gas & Electric Co., Okla 
homa City, (1) to eliminate from it 
electric plant accounts amounts totalin 
$7.402,142.45 representing write-ups an 
other excesses over original cost, an 
(2) to retain in an adjustment accoun 
an additional amount of $1.643.137.28 
representing inter-company profits, un 
til final decision of the case of Cal 
fornia-Oregon Power Co. v. Feder 
Power Commission now pending in th 
Circuit Court of Appeals for the Nint 
Circuit, which involves a similar que 
tion. 

In the event the courts sustain th 
commission’s order in that case on the 
question, Oklahoma Gas & Electric wi 
charge the $1,643,137.28 to earned su 
plus. The order states that since 19 
the Oklahoma company has disposed | 
$2.057.754.30 by charges to capital an 
appreciation surplus, and of $415,388: 
by charges to miscellaneous debits ! 
surplus. These amounts plus those 1 
volved in last week’s order bring th 
total adjustments of the company’s ele 
tric plant accounts to $11,518,422.31. 

The disposition of $1,600,000 will 
effected by a charge to capital surplo 
created by a capital contribution “ 
16,000 shares of Oklahoma comm 
stock received from its parent, Standar: 
Gas & Electric Co.; $657,804.42 will * 
charged to miscellaneous debits to s” 
plus, $299,624.01 to unamortized de 
discount and expense, and $74.900.00! 
capital stock expense. 
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EPETITIVE manufacture and constant 

design progress can go hand in hand. 

The automobile industry is only one of the 
many examples. 


A full realization of this by utility men 
is basic to General Electric's proposal for 
repetitive manufacture of heavy power 
apparatus. When this utility executive 
goes on to say that he “will be pleased to 
purchase major electric equipment ‘off the 
shelf’, he naturally expects that this 
equipment will be improved from model 
to model, as well as lowered in cost, as a 
result of repetitive manufacture. 


All of General Electric’s research and 
engineering facilities stand back of this 
expectation. The history of those G-E prod- 
ucts which have advanced from “tailor- 


‘.. we Should take a page from the automobile manufac- 


it suitable intervals, develop improved designs... ” 


made’ to “ready-made” production shows 
continual improvement. Examples are G-E 
MaAzDA lamps, G-E refrigerators, distribution 
transformers, switchgear. All have shown 
steady advancement in design. 


Thus, it is our conviction that repetitive 
manufacture will bring you befter power 
apparatus, as well as lowering its price 
level. How soon we can achieve the 
desired results will depend in large measure 
upon the extent to which you are able to 
co-operate in accepting minor limitations 
on individual preferences for the sake of 
major gains over all. General Electric Co., 
Schenectady, N. Y. 


GENERAL 4 ELECTRIC 


The best investment in the world is in this country’s future—BUY WAR BONDS 





# 
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urers book and adopt standardized designs; and then, 
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Old Street Lighting 
Standards Modernized 


Extension of upright, concrete 
street light standards—providing in- 
creased mounting height—and the 
installation of modern acorn-type, 
pendant luminaires to replace upright 
luminaires has achieved better light 
control with fewer standards on the 
streets of Sapulpa, Okla. Moderniza- 
tion of the Sheridan design, upright, 
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MODERN pendant street light standards 
made by extension of Sheridan upright 
fixtures give improved light control 


concrete standards formerly used on 
this street lighting system was planned 
by engineers of the Oklahoma Gas & 
Electric Company and is detailed in 
the accompanying drawings. 

As shown, the Sheridan concrete 
standards—which were 13 ft. high— 
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were extended 7 ft. 8 in. by the addi- 
tion of a 3-in. galvanized iron pipe. 
To this extension a Union Metal 134- 
in. upsweep bracket was added, to 
support a spherical reflector-refrac- 
tor pendant luminaire 21 ft. 5 in. 
above ground and 6 ft. out from the 
center line of the standard. 

The method of attaching the pipe 
extension to the Sheridan standard is 
shown. At its lower end the pipe ex- 
tension is welded to a 4-in. steel plate 
54 in. in diameter. This plate is 
drilled with six 4-in. holes to take the 
six 2-in. reinforcing rods of the con- 
crete standard which were welded to 
the plate. Approximately 1 in. of the 
top of the concrete standard was 
chipped away to expose a sufficient 
length of reinforcing rod to project 
through the welding plate when com- 
pleted. The original folium casing 
with globe ring cut off was installed 
to cover the joint between the con- 
crete standard and the pipe extension. 

At its upper end the pipe extension 
was welded to the shaft flange-ring of 
the Rotoplex head which supports 
the upsweep bracket. 

Decision of the municipality to 
modernize its lighting standards in 
this manner grew out of the need for 
moving the existing light standards to 
permit widening the pavement. It was 
considered desirable at the time to 
modernize the upright standards while 
the other changes were being made. 
Wisdom of this decision was demon- 
strated when it was found that the 
distribution of the light on the high- 
way could be controlled much better 
with the modernized luminaire, that 
less light was wasted upward and 
that actually fewer standards were re- 
quired than formerly because of the 
improved efficiency of the new ar- 
rangement. 
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Arc Welding Reclaims 
Needle Valve Heads 


Considerable savings were effected 
when arc welding was adapted to re 
claim needle heads used in the tur. 
bines of a large hydro-electric plan, 
according to a report from Tasmania 
Australia. 

The needle head is of cast ste 
and acts as a valve, adjusting the je 
of water used in a turbine accordin 
to the load on the electric generator 
Due to its constant contact with th 


















NEEDLE HEADS for hydro-turbine 
and right units were resurfaced by & 
welding process after having been be 
worn like the one shown in center 


water, which at times flows at a fo 
of 500 lb. per square inch, cavitatioy 
corrosion sets up, pitting the surfas 
of the head and causing the part 
become worn beyond further efficie 
use. This condition is evident in 8 
needle head shown in the center 
the accompanying illustration. 

By machining the worn he ads dor 
about 1 in. a smooth surface is @ 
tained, free from holes and the s* 
contour is retained. The surface! 


pM 


: 
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Removing a terminal compartment casing 


¢ terminal compartments in opposite ends of 
e case eliminate the hazards of open wiring, the 

bxpense of taping exposed bushings and bus bars, 
d the need for protective fences. 


AS t 
FRN 


Terminals are always readily accessible. 

During installation, the cables and conduits can 
made up first. The transformer can then be 
id into place without crane facilities or jacking. 
d later removed, if necessary, without disturb- 
hg the cables or conduit. 
IMPARTMENTS PROTECT CABLE and permit 
ubbing of conduits close to the floor. Thus, 
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How Easy 


ee ; = 


difficult cable bends are unnecessary, and you 
have greater freedom to work on cable. Both 
compartments provide ample room for cable 
connections—much more than usually found in 
transformer junction boxes. 


When conduits come from below, it’s unnecessary 
to determine accurately the location of the 
conduits, and to cut holes for them. 
i is NI re to 
simplify conduit connection from above. You 
mark these by direct contact with conduits, cut 
holes, and slide the sections up over the conduit, 
out of the way, until connections are completed. 





As shown below, a square-bossed roof section 
can be furnished for conduit connections, and a 
special cap with flange is provided for bus-duct 
connections. Both of these caps are interchange- 
able with the standard rounded sections. 


A pot- 
head can be mounted without any modification 
in the transformer design. 


This ultramodern distribution transformer is now avail- 
able for use on 601- to 15,000-volt primary circuits, in 
ratings from 100 to 500 kva (and in certain larger sizes.) 
For further details ask for Bulletin GEA-3714B. General 
Electric Company, Schenectady 5, N. Y. 


GENERAL@G)ELECTRIC & 
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then built up all around with Lincoln 
Electric Co.’s shielded-arc electrode 
for stainless steel, the deposited weld 
metal being highly corrosion-resistant. 
The resurfaced head is then ground 
down to original contour specifica- 
tions, leaving a “skin” approximately 
ts in. thick which is more resistant 
to corrosion and wear than the par- 
ent metal. The needle heads at left 
and right in the illustration show the 
arc-welded parts completed and ready 
to install in the turbines. 

These salvaging operations are said 
to save about $150 per head for the 
plant, which claims that inspection of 
previously reclaimed needle heads 
showed no signs of erosion after three 
years of 24-hr. per day service. 


Temporary Capacitor 
Solves Load Problem 


In a section of the system of the 
Western Colorado Power Company, 
which includes the Oliver generating 
station, a problem arose in connection 
with taking that station off the line 
for turbine overhaul for a period of 
ten days. The accompanying sketch 
shows how the problem was solved. 

The Oliver station supplies 1,000 
kw. of energy to the system through a 
transformer bank as shown, situated 
at the end of the line from Austin 
substation. The 44-kv. line south of 
Montrose substation, which receives 
power from hydro plants, is also in- 
dicated, as well as a short line brought 
in between the two over which some 
500 to 600 kw. was temporarily de- 
livered to the system from a sugar 
factory generating plant. 

Not far from Oliver are several im- 
portant mine customers — essential 
load that could not be interrupted 
during the outage. They are supplied 
from the low side of the transformers 
at Oliver. 

Owing to the limited 11-kv. line 
capacity, it was found that it would 
be impossible to serve the mine cus- 
tomers with their low power factor 
load (approximately 70 percent) dur- 
ing the outage without making some 
provisions in that part of the system. 
To build a supplementary line was out 
of the question and other plans were 
discussed and discarded as imprac- 
ticable. : 

Finally, it was decided to use a 
temporary capacitor installation to 
supply the wattless current of the 
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CAPACITORS in conjunction with tem- 
porarily available capacity from sugar 
factory permit overhaul of 1,000 kw. 
Oliver station without interrupting mine 
load 


mine load and thus reduce the current 
to be carried over the 11-kv. line at 
unity power factor, which was then 
within the capacity of the line. The 
Utah Power & Light Company has 
installed 13,095 kva. in capacitors on 
its system since 1940 in the usual way 
and for the usual purpose, but had 
not used them in this way as an emer- 
gency “tool” previously. 

A 1,000-kva. capacitor installation 
mounted on temporary supports was 
therefore made and connected to the 


cel ie 


metalizing 
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LARGE LATHE CHUCK makes possible rotation of damaged shaft for repair by spray 






























low side of the transformer at Olive 
It operated satisfactorily as long 4 
needed, permitting satisfactory ge, 
ice to the mine customers. To secyp 
better regulation, part of the capac}. 
tors were taken off at night and cop, 
nected again in the daytime when th 
peak load occurred. 

Normal operating or secondary 
supply voltage with Oliver eenerating 
is 122 volts. With Oliver off, j 
varied from 115 to 125 volts, With 
all capacitors on at night it woulj 
have been 130 volts. With some of the 


capacity off, it was 125 volts, 


Local Repair of 
Generating Unit 


Flywheel wobble developed on g 
125-kva. Skinner engine generating 
unit in the division pumping station 
at Cleveland, Ohio. Investigation 
showed considerable corrosion and 
pitting on the shaft end and inside the 
flywheel bore. In normal times the 
shaft and flywheel would have been 
returned to the manufacturer for 
building up the shaft end and rebor. 
ing the wheel. But this meant disman- 
tling the whole unit, engine, generator 
and exciter, to get the shaft out. And 
that was a too-considerable job to be 
done with the war-depleted manpower 
available. Building up the shaft by 
welding could not be done locally be 
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BY MEANS OF A 


ROBLEM 

A New York State power com- 
bany, serving one of the greatest 
milk producing counties in the 
nited States, was faced with the 
problem of supplying additional 
bower to dairy plants in this area. A 
reat increase in load had developed 
because of the additional electrified 
quipment installed to meet the 
bverwhelming wartime demand for 
milk and milk products. This power 
temand had to be met. in a Aurry 
ith little change in the power 
ompany’s facilities, and with the 
bse of as little critical material as 
Dossible. 

DLUTION INCLUDED THE USE OF 

A G-E STEP REGULATOR 

A standard G-E 300-kva, three- 
phase, 6900/12,000Y-volt step reg- 
blator proved to be the key to the 
olution. It was the only new equip- 


HOW A POWER COMPANY HELPED PRODUCE 
MORE MILK, BUTTER, AND CHEESE 


ment required to lick the problem. 
By redistributing the load among 
the substations supplying the area; 
by making use of a spare bank of 
transformers; and by correcting, 
by means of the step regulator, the 
poor regulation on a 6900-volt 
feeder, where peak loads persisted 
for six hours daily, it was possible 
to meet the new load demand 
quickly and without the necessity 
of new transmission facilities. 


IF YOU NEED ADDITIONAL CAPACITY . . . 


. . . better regulation may be 
your answer, too. Feeder regulators 
make possible more effective use 
of equipment on a system. Loads 
can be evenly distributed between 
substations or interchanged on tie 
lines; kilowatts, kilovars, and phase 
angle can all be controlled. Addi- 
tional capacity can be released for 


ery week 192,000 G-E employees purchase more than a million dollars’ worth of War Bonds. 
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VOLTAGE REGULATOR 


new loads with huge savings in 
time, money, and critical materials. 

Ask your G-E representative to 
estimate the benefits of feeder reg- 
ulators on your system, or write 
for Bulletin GEA-2762. General 
Electric Co., Schenectady, N. Y. 


vy 


~ 
FEEDER VOLTAGE 
REGULATORS 


(873) 87 


















































cause the proper rod was not obtain- 
able. 

The unit stood idle for many 
months. Then it was suggested that 
the shaft end might be built up by 
spray metalizing, which gave rise to 
another problem—how to rotate the 
shaft for even application of the metal 
spray and for turning down. Solution 
of the problem appears in the accom- 
panying illustration. A large lathe 
chuck was available and around this 
was built up a wooden pulley, the 
chuck jaws being used to grip the 
shaft. Another belt reduction to the 
driving motor and the shaft was all 
set to rotate at 40 r.p.m. for applica- 
tion of and turning down the metal 
spray deposition. 


Devises Wire Derrick 
for Alley Arm Work 


To ease the burden on linemen in a 
recent line rebuilding job where it was 
necessary to lift wires out over the 
ends of 10 to 13-ft. alley arms, Wis- 
consin Electric Power Company, Mil- 
waukee, developed the “back-saving” 
wire derrick shown. The design has 
been tested and found adequate for a 
500-lb. working load. 

In its elements the derrick consists 
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DETAILS OF WIRE DERRICK used to ease 
strain on linemen in getting conductor 
over ends of 10-ft. alley arms; design 
has 500-lb. working strength 


of a mast made from a 4x5-in.x11-ft. 
crossarm and a 10-ft. boom, consist- 
ing of a 34x44-in. crossarm that is 
pinned to the mast at the lower end 
and supported at the outer end by 
two-sheave blocks arranged as shown. 
The blocks supporting the boom may 
be tied off either at the point where 
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the boom joins the derrick or at the 
foot of the pole, at will. 

In use the derrick is lashed or 
bolted to the top of a pole with the 
boom extending out over the alley 
arm. It can be used to pick up any 
heavy wire in any position. Con- 
ductors to be moved are fastened to 


High Potential Tests of Manila Sisal Rope 


High potential tests of manila and 
sisal rope recently made at the labo- 
ratory of the Con- 
sumers Power Com- 


a line passed through sheaves op 4 
bottom of the boom and guided 
their new position by the linemen, 4 
pulling on the lifting line is done fry, 
the ground. 

Caution—This derrick is no, ; 
tended for use in hoisting or lowe ing 
transformers from a pole top, | 






3-ft. samples. In other words, th 
high voltage was applied to 3 ft, af 





pany, Jackson, Mich., 


High Potential Test on Manila and Sisal Rope 





to determine the rel- 


Sample “A” New Sisal 


ative insulating prop- Kv.  Micro-amperes Ky. Micro-aiperes 
erties of these two Clean and Dry (3 Ft. Length) 
+s 50 100 20 60 
ropes indicate that oe aah $0 hd 
sisal is slightly better 140 240 100 200 
. ; *140 240 140 270 
from an insulating *140 299 
standpoint than the Clean and Damp (Brushed With Wet Brush) 
manila rope for 23 «70 Approx. 5 500 
7 ee : : . 50 105 Approx. 35 Burning started 
which it is being 100 185 (Voltage went to 45ir, 
widely substituted to- 140 250 as rope dried) 
*140 240 


day. These tests, made 
under the supervision 
that for a given volt- oom 
age the manila rope 

seems to allow more 100 


flow than the sisal #140 
rope. As_ will be 


noted, the difference 


Dirty and Damp (Above damp sample rubbed in floor dirt) 


“ 20 240 Gradual drop while 
of A. W. Rauth, show 20 160 taking reading 


(Changed to milli- 
ameter, 0-100 scale) 
50 No reading obtain- 
able under 5 milli- 
leakage current to amperes 
140 Spark streamers, 

started at approx. 
120 kv. and again 
at 130 kv. Con- 





Sample “B’’ New Manila 


(Not tested) 


is rather small. In 
any case, neither rope 
should be relied upon 
as an insulating ma- 
terial. This last state- 
ment is based on the 
results of the tests 
made with wet or 
dirty rope. It can 
never be safely as- 
sumed that used rope 
is dry or that it is not 
more or less saturated 
with conducting ma- 
terial. 

Tests from which 
the accompanying 
tabular material was 
obtained were made 
on four samples of 1- 
in. rope. Two of the 
samples were new 
manila and new sisal 


rope. The other two 


tinued only for 
short while with- 
out smoke. 
Dirty 
and (Above damp samples 
Wet momentarily dipped in 
water) 
Approx. Sparking and smoke. 
15 Current not readable 
(under 5 milliamperes) 
Boosting regulator did 
not raise voltage. 


Approx. 


* Held at 140 kv. for 2 minutes. 


Sample “C” Used Sisal 


Ky. Micro-amperes Ky. Micro-amperet 
Dry (3 Ft. Length) 
20 50 50 
50 80 50 110 
100 140 100 200 
140 200 140 285 
140 210 140 325 
Damp (Brushed with Wet Brush) 
20 50 20 90 
50 100 50 200 
100 210 100 400 
125 Off scale momentarily. Slight 125 500 
sparking until dry. (Ammeter shorted out) 
140 300 140 . 
140 260 140 


Wet (Dipped momentarily in water) 


15 Sparking and smoke. 


No ampere reading. 


5 


Sample “D” Used Manil 


Clean and Wet 
500 

(Cutout ammeter) 
Sparking and smoke vol 
tage rose to 45 ky. # 
burning continued. 
Burning was % seven 
that test at higher vo 
tages were not attemptei 











Smoked below 5 ky. 


———«©7 





rope. The samples were actually 4 





samples were used sisal and used 
manila rope. The tests were made on 
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proximately 5 ft. long. 


EADQUARTERS FOR 
ELECTRICAL 
MEASUREMENT 


Invest in Your Future 


PUY WAR BONDS 
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A 4%-INCH 
SWITCHBOARD 
INSTRUMENT 
with a 6.8-inch scale 


HESE new General Electric instruments 

give you 36 per cent better readability in 
only 40 per cent of the space, compared with the conventional 6-inch, 
rectangular semiflush type. The long scale and legible markings, and the 
size and shape of the pointer, combine to make possible accurate read- 
ings quickly. Approximate readings are easy at a distance of 70 feet. 


In addition to these visible features we have incorporated new materials 
(such as alnico magnets) and perfected new manufacturing methods. The 
performance characteristics meet all requirements of the applicable ASA 
specifications. All this adds up to long-sustained accuracy throughout a 
wide range of operating conditions. That’s why these instruments are 
certain to become the most widely used switchboard instruments General 
Electric has ever built. 


FOR YOUR SWITCHBOARDS LATER Since the introduction of these instru- 


ments nearly five years ago, our entire production, totaling many 
thousands, has been for government requisitions, and may continue to be 
for some time. But you can have further information about these instru- 
ments now. Write for Bulletin GEA-3432, which illustrates the different 
types made in this new design and explains the various principles of 
operation. Address the nearest G-E office or General Electric Company, 
Schenectady, N. Y. 


GENERAL %& ELECTRIC 


602-62-6200 


(875) 89 


























BS broadest and most complete lighting training pro- 
gram ever offered to utilities now is in preparation at the 
“University of Light”—the General Electric Lighting Institute 
at Nela Park. 


Utilities face an unprecedented training problem. Fully- 
manned and fully-trained lighting departments will have to 
be built up almost overnight. The urgency of postwar demand 
for better lighting will not permit gradual growth. And light- 
ing personnel will be drawn from men and women who have 
been out of touch with lighting or have never had any lighting 
experience at all. 


Obviously no training program will stand up under these 
conditions unless it is far more complete and at the same time 
more flexible than anything the lighting industry has ever 
known. The G-E Lamp Department postwar training plan for 

utilities is such a program . . . a program based on (1) careful 
For more than twenty years General Electric bas taken the lead in belp- research into the problems that will face utilities, (2) G-F's 
ing utilities train lighting personnel. G-E postwar training plan will be decades of ex perience in training programs, and (3) thorough 
most comprebensive and flexible ever offered. study of the most modern training methods. 


IPA TOA OR ARO MILO 
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EW G-E TRAINING PROGRAM WILL COVER ALL FIELDS OF LIGHTING 


HE new General Electric postwar training program 

j will be complete. It will cover all fields of lighting 
ch as stores, homes, factories, offices, and schools. And 

ithin each field the training will be complete, teaching 

e fundamentals of the Science of Seeing, the character- 

stics and applications of light sources, methods of sell- 
g, and the use of sales aids. One of the nation’s leading 

aining organizations is helping develop the program. 


Home lighting experts estimate 
150,000,000 empty sockets will 
need to be filled at war’s end. And 
probably a third to a half of the 
bulbs in use will be far from the 
proper size. Existing homes offer a 
market for about 100,000,000 
I. E. S. Better Sight lamps and an 
equal number of Pin-to-Wall lamps. 


New homes at the rate of 750,000 
a year will call for 5,000,000 fluores- 
ent lamps each year for original installation in kitchens, 
bathrooms, and laundries, as well as an even greater 
humber of incandescent lamps. 
Home lighting personnel will need to know the Better 
ight-Better Sight story more thoroughly than ever before. 
hey must understand the decorative use of light. They 
ill need to be familiar with new light sources and new 
xtures. They must be able to use simple but effective 
femonstrations and home-lighting kits. They will have 
o cooperate with architects and builders as well as 
home-owners. 





More progress has been made in 
improving factory lighting during 
the past three years than in all the 

“years since the invention of the 
incandescent lamp. But only 38 per 
cent of American industry is well- 
lighted today. 


Postwar competition will be 
keen. Industry will be looking for 
ways to increase production and 
lower unit costs. Lighting will 

tand high in the list . . . with a case backed up by the 
xperience of the many plants that have discovered how 
ighting can speed production. 

The new industrial lighting salesman will need to 
snow the relation of lighting to efficiency. He will need a 
horough comprehension of all the major types of light 
ources and be able to recommend the one best suited to 
ach plant’s seeing problem. He will have to know the 
conomics of lighting. He will need to understand special 
problems such as the use of drying lamps. 


FACTORIES 


Hear the General Electric radio programs: “The G-E All-Girl Orchestra,” Sunday 
b. m. EWT, NBC;"The World Today” news, every weekday 6:45 p. m. EWT, CBS. 


E BEST INVESTMENT IN THE WORLD IS IN THIS COUNTRY’S FUTURE 
— BUY WAR BONDS 


G-E MAZDA LAMPS 
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About 1,500,000 commercial es- 
tablishments . . . stores ranging in 
size from the biggest department 
store to the corner drug store, 
restaurants, hotels, beauty shops, 
theatres... will need better lighting. 


The salesman of commercial 
lighting will need to know the 
application of fluorescent lighting 
as well as incandescent. He will have 
to know how lighting can stop 

customers and accentuate the buying atmosphere. He 
will have to know how to use colored light and light 
sources such as spot-lights. He will need to understand 
special lighting problems such as showcase, display, 
sign, and window lighting. And in addition to such 
technical knowledge he will need a fundamental grasp 
of the Science of Seeing, the principles of effective sell- 
ing and the proper use of sales aids. 


STORES 








Relighting of schoolrooms to 
adequate levels of illumination just 
had started when war began. Most 
of the nation’s 1,300,000 school- 
rooms need relighting. Obsolete 
schools will need replacement. 


The advantages of adequate office 
lighting, as demonstrated in indus- 
trial offices during wartime, will 
create an extensive market in all 
types of offices after the war. Most 

of this lighting probably will be fluorescent. 

Lighting salesmen will need to know the special prob- 
lems involved in school and office lighting. The Science of 
Seeing will be especially important for schools. 

New lighting must be of adequate intensity. At the same time 
it will have to stress comfort—emphasizing low brightness. 


SCHOOLS « OFFICES 








Nub of the postwar training problem is that all these markets will requi 
attention and training simultaneously. Else, while one market is cultivated, 
the others will be lighted inadequately. 

The new G-E training program allows plenty of scope for emphasis on 
special local problems, but does so without neglecting any field. Details 
of the program will be announced as soon as conditions permit. 


































































































SAG AND TENSION TABLES 
FOR URBAN DISTRIBUTION 


By George R. Parker, Chief Engineer, Electric Power Board of Chattanooga, Tenn. 


Values of sag and tension in the tables are data on selection of wood poles (see ELEctricay, 
for stringing various sizes of hard-drawn copper Wortp, March 20, 1943, page 110, and October 
conductors, both bare and weatherproof, on new 16, 1943, page 82). 
construction and on existing poles when proper Similar tables for long-span and rural con. 
clearances will be maintained, in urban areas. struction of distribution lines will be pre. 
These tables may be used in conjunction with sented in a subsequent issue. 


In selecting the basic sag it is with normal separation at the resulting from this sag in a 150-f, 
assumed that spans up to 200 ft. poles. This sag would permit span are all well within 50 percent 
would be encountered in urban’ spans up to 200 ft. with primary of the breaking strength when sub. 
distribution, and consequently a pin spacing of 14} in. and allows a __jected to medium loading and will 
sag was chosen which would re- 5-ft. change in pole height in a_ therefore meet the requirements 
sult in proper midspan clearance 100-ft. span on level ground with- for all grades of distribution line 
to joint-pole telephone circuits out causing uplift. The tensions construction. 


Stringing Sag, Inches, for Copper Conductors Clearances—The sags given are 
: —_— for stringing conductors initially. 


; : " Temperature, Deg. F. After loading, the sag will be in. 
Span-Length, 

















et i i creased due to the stretch or per- 
0 | 30 60 90 } 120 manent set in the conductor, the 

| amount depending on the size of 

75 3 4 5 6 7 conductor and the loading. The 
a “ Ain | 3 final 60 deg. F. sag will vary from 
ne Me ea ae to. 21} in. for No. 6 WP to 19} in. for 
75 15 19 25 30 37 No. 4/0 bare in a 150-ft. span after 
200 20 | 25 | 32 39 | 48 medium loads. For clearances to 








_ wi Fak RD Ps Pa Saar obstacles it will be sufficient to ae 
ote—W here use of these sags will result in Improper Clearances to existing circuits, 

or where the conductors to be strung are on arms with other conductors, the new and sume that the 60 deg. F. sag for all 
existing work should be matched either by resagging the existing conductors or stringing | conductors will be 21 in. in a 150- 
in the new conductors to match the old ones. ft. span and design accordingly. 


Selection of Conductors—Pre- 
ferred sizes of bare and weather 
No Load* Medum Loads” Heavy Loads® proof copper conductors to be used 


a eS eee ae “oan for distribution line construction 
Bare |D.B.W.P.| Bare |D.B.W.P.| Bare |D.B.W.P. are: 


Corresponding Tension, Pounds, in 150-Ft. Span 





Size of 
Conductor, No. 

















6 solid 150 185 | 485 | 545 | 680 740 No. Conductor 
4 solid...... 235 285 635 715 890 965 6 Solid 
3 solid 300 345 750 840 1,020 | 1,120 ; 
2 stranded.. 385 160 880 1,020 1,180 | 1,310 4 Solid 
1 stranded. 185 570 | 1,040 1,190 1,380 | ,520 2 Stranded 
1/0 stranded 610 730 1,240 1,410 1,620 1,780 2/0 Stranded 
2/0 stranded. 770 900 1,500 | 1,680 1.940 2,120 e 
3/0 stranded.. 970 1,130 1,800 2,010 2,300 | 2,500 ae Stranded 
4/0 stranded.. 1,225 1.400 2,200 2,450 2,750 | 3,010 Where it is necessary to match 
i ! old construction or for unusual 
* For a temperature of 60 deg. F. conditions, consideration should 


b With an ice and wind load and at a temperature of 15 deg. F. 


¢ Same as (>) except at a temperature of 0 deg. F. be given to the use of other sizes. 


ORR RET AIEEE LENNART: SSMIRNIRCREH taining aN SRA ea en ameter 
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Modified Tripping 
Reduces OCB Duty 


By RAYMOND C. R. SCHULZE 


ences Electric Distribution Department, 
Public Service Electric & Gas Co., Newark 
Adoption of a differential relay 
trip scheme which assures that the 
secondary breaker opens first has re- 
duced the duty on transformer sec- 
ondary breakers so that many which 
would otherwise be overstressed can 
be relied upon as adequate. The 
scheme (Fig. 1) can be applied 
equally well to reduce the duty on 
any transformer breaker provided the 
one on the other side is ample; the 





sequencing afforded has equal appli- 
cability for transmission line relay- 
ing. Even though the arrangement 
does introduce more control wiring 
and additional contacts and it does 
lengthen the time for final clearance 
of a fault, it has functioned advan- 
tageously for several years on the 
Public Service of New Jersey system. 

A three-phase fault at X on the low- 
tension leads of the smallest trans- 
former (or the one with the highest 
reactance among several of equal 
rating) creates worst duty (Fig. 2) 
on the L.T. breaker if the H.T. 
breaker is allowed to open first. The 
interrupted kva. on the L.T. breaker 
when it opens Jast is associated with 
































@) Z T bus ©) 





H,. 7. bus 
X of system 
H.T. Bus 
H.T. ? 
OCB This OCB 
open first 
Fault Smal} 
| "ett kva .  pecoatong ‘ transformer 
120,000 Kva? 
Transformer ® BD A ‘Bus 
“B) Sees 
X of system 
' ; 
_ +—0 
H.T. Bus ’ E, 
LT. PZ ; “ pee ' Volts drop 
OCB Ob mma TANSTOTINCLs a across faulty 
Auxliary switch O Amp.- 4 0 “Volts 1 es phan 









e = ate Mees CET 
1.7. Bus Volts here are samme 
as on H.T. bus (1: ratio, 











FIG. 1—Auxiliary switch on low tension OCB closes when low tension OCB opens first 
and tripping high tension OCB subsequently. This reduces duty on the 4-kv. breaker 
FIG. 2—When the L.T. brecker opens first it has less duty than when it opens last 
FIG. 3—When the L.T. breaker opens last it has full line-to-neutral voltage to cope with 
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©3000 4000 5000 6000 7000 8000 
Short-Circuit Amperes on Substation 26 Kv. Bus 








9000 10000 11000 12000 13000 14000 15000 








FIG. 4—Ratio of reduction in duty when the relaying opens the 1L.T. OCB first. The star 
indicates which transformer is assumed to have experienced a fault 
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full line-to-neutral voltage (Fig 3) 
and is 
























































3 En 

Xeystem + X gooa transformer (I) 

If, however, the L.T. breaker opens 
first the current interrupted js , 
proximately the same as before a 
the voltage across the breaker cop 
tacts is something less than full Jing. 
to-neutral voltage. In fact, it is y. 
duced in the proportion of the yr. 
actance of the faulty transformer t) 
the sum of the system reactance plys 
that of the faulty transformer. Mean. 
while, the current duty on the trans. 
former’s 4-kv. breaker is the current 
which flowed through the breaker 
before any breaker operated. It is , 
fraction Xo1i/Xgooa ert. Of the total cy. 
rent before any breaker operates and 
is therefore 





Tiirer = En Xa tf 
X system + Xa trf X good trf 


Thus the kva. duty on the LT. 
breaker when it opens first is 





Kva.tirst = 3 X (volts) X (total current 
proportion through “good” transformer) 





Xta ity trf E 
= 3 En _— = 
Xeys + Xtauity ert x Xoye + Xe 
ye Hatt et 
X good trt ) 


The degree of reduction in duty 
resulting when relay sequencing re 
quires that the L.T. breaker is opened 
first is shown in Fig. 4 which plots 
the ratio of per unit values derived 
from equations (1) and (3). 


Use Welder Output to 
Soften Mica Insulation 


A welding generator or an exciter 
connected to operate as a straight 
shunt generator can be put to good use 
for heating mica-insulated coils of 
large a.c. machines during coil re 
winding operations. 

This practice was instrumental in 
saving considerable time recently dur- 
ing the rewinding of a 7,500-kva, 
13.000-volt synchronous condenser on 
the system of the Minnesota Power & 
Light Co., Duluth. 

In this case the output of a 40 
amp., welding generator was used to 
soften the varnish of mica tape insule 
tion so that sound coils could be re 
moved from stator slots without dam: 
ger of damage. To get at lower cal 
elements in stator slots it was neces 
sary to raise top coil sections of sv’ 
eral sound coils and tie them up. By 


2 1891 a one-job oil was good enough .. 














Utttt lt tty > 
a> 


in April, 
steam turbines P 
: his first patents on ; p pig 0 
Although C. A. senernped aC tp aescia turbine was seen : Dae as 

i ! ‘ s-secti f the general arrang pete ice, 

884, it was not unti : FES - ce 
1 ne Shown above is a nae ran at relatively low ere mepereed 
a Parsons’ steam ened an tied oft ies Onn bricate, 
ea 
atures. All that was req 

peratures 


BUT TODAYS TURBINES 
ciency of the modern NEED THIS 


than 
steam urbine calls for a lubricant 

just ubrica ° y ent rust, 
ais cae oxidation stability. 


1. That 


Prevents rust 


2. That has Superior oxidation Stability 


fers MODERN, high-speed turbines of today 
a 


8, high-steam 


characteristics, 
designed from th 


Be sure your turbine oil is doj 
Call in the Shell man. Let him show you sam- 
ples of Shel] Turbo Oil... the 2-job turbine 


oil that right now is performing in the turbines 
of our battleships, destroyers, cruisers and 
other units of our fleets... . doi 


ng both jobs, 


€ approved as 
» Navy Specifications, 

If you are not close to a Shell offi 
Shell Oil Company, Inc., 50 West 
New York 20, New York, or 100 
San Francisco 6, California. 


SS 


| ‘ 
4 
> Z 


TURBO OIL 


ce, write 
50th Street, 
Bush Street, 
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---------------------- MONDAY 


10:15—10:30 P.M. EWT 














WEDNESDAY | 


10:15—10:30 P.M. EWT 
FRIDAY 
10:15—10:30 P.M. EWT 
* 


STARTING 
MONDAY, MARCH 13 
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~@——- SPONSORED 
l H F ‘ N T E R 
AND OURS 





Now—in addition to its great Sunday 

afternoon program featuring John 
Charles Thomas and John Nesbitt, Westinghouse 
goes on the air with another big radio show. Three 
times a week—Monday, Wednesday and Friday 
—millions of listeners will receive entertainment 
and news of Westinghouse products. 

Mr. and Mrs. America—your Lamp customers 
today and your Appliance customers tomorrow— 
will be reminded to look for the name Westing- 
house on the products they need for electrical 
living. 

Advertising power like these two big radio 
shows is just another reason why the Westinghouse 
franchise in postwar will be more valuable than 
ever before. 
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“Compare the bulk”... says *Romey 


In front No. 14 Rome Synthinol* type SN. In back 
the old No. 14 type R building wire. 











Rome Synthinol is smaller in diameter .. . lighter jn 
weight, easier to pull, freer stripping, acid, alkali, 
moisture and oil resistant. 


Eight distinctive colors are available. 
We maintain sizable stocks of Rome Synthinol. 
Send us your inquiries. 


*Trade mark registered. 


Sales Offices 


NEW YORK 17. NY, 
1163 Lincoln Pidg 
60 East 42nd 

Tel. Murray } 


CHICAGO 6, ILL. 
208 So. Jefferson $ 


Tel. Monroe 


BOSTON OFFICE 
Marshfield Hills, Ma 
Boston Tel. En: ge 


CLEVELAND 14. OHI0 
817 Citizens’ Bid 
850 Euclid Ave 

Tel. Superior 124 
PITTSBURGH 139. PA 
2537 Koppers Bldg 
Tel. Atlantic 081° 


, RICHMOND 24. VA 
} 2027 Westover é 
; Tel. Richmond 5-25 


PHILADELPHIA 7, PA 
1803 Liberty Trust 7; 
Broad and Arct 
Tel. Locust 7743 
LOS ANGELES, CALI 
327-329 E. 4th St 


Tel. Mutual 5093 é 


DETROIT 2. MICH. 
547 New Cent r B a3 


+ + 4 
€ inity 7 


*Copr. 1944 RCC 
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PUNCH PRESS made into cable cutter 





using the welding generator to pass 
HY, current through these coils, their tem- 
perature was built up to about 70 deg. 
C., rendering the mica tape insulation 
pliable enough to be moved with im- 
punity. 

The operation was repeated as the 
new coils were installed. In addition to 
making the insulation pliable, heating 
out fmme had the advantage of drying out the 
4 new insulation as the coils were in- 

stalled. As fast as a new coil was in- 
PA stalled it was connected to the gener- 
3 ator and current passed through it 
continuously as the other coils were 
assembled in the machine. When the 
rewinding job was completed and the 
7. *k im machine reassembled it was found 
"Ei that the insulation was sufficiently 

dry so that the machine could be 
calm started immediately—without _ the 
need for usual drying-out period. 





Production Cutting 
of Heavy Cable 


By F. H. JONES and R. SaertCns 


¥ Works enera ectric Co 
- > G ; J 







Utilising a small se press to 
‘ut different types of cable to lengths 
required for various electrical appara- 
tus saves considerable time and effort 
ver the old practice of shearing 
“an a manually operated cable cutter. 
| he cables to be cut range in size from 

'o 2 in. diameter and the lengths 
rom 10 in, to 25 ft. Previously the 
able would be pulled into a length of 


igle iron mounted on a bench, and 
ul by hand. 
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The new set-up consists of a small 
punch press with a heavy metal table 
or shelf on the left side and a “V” 
trough of thin metal on the right side 
approximately 15 ft. long and sup- 
ported from the floor at intervals. 
Reels containing the different types of 
cable are mounted on special pallets 
arranged in a long arc at a convenient 
distance from the first vertical guide 
rollers with a 2-in. spacing on the end 
of the metal table. Upon selection of 
the cable desired, it is only necessary 
to position it once in the machine. 
Subsequent power feeding and cutting 
are semi-automatic. 

On the top of the metal table and 
next to the guide rollers is an open 
spool-g guide free to revolve. The cable 
is pulled over this guide and placed 
between four rollers. The top pair of 
rollers is not adjustable but the lower 
pair is capable of vertical movement 
actuated by a compressed-air device 
located beneath the table. These roll- 
ers are composed of rubber and fiber 
centers flanked by round metal wash- 
ers. The lower pair, removable for re- 
placement, is brought into contact 
with the cable being cut and the four 
together constitute the automatic feed. 

The rollers are driven by a small 
motor and gear-reduction unit having 
a 194 to 1 ratio, mounted on the table 
and in back of the roller bracket. 
Despite this reduction, a rheostat con- 
trol for the speed of the feed rollers 
is necessary because the cable is un- 
der continuous but controlled feed. 
When short lengths are being cut, the 
rate of feed must be slowed to permit 
the operator to dispose of each piece 
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after cutting. When longer lengths of 
three or more are required, much 
faster operation of the feed is possible. 

From the feed rollers the cable 
passes through a bell-mouthed tube 
approximately 24 in. long attached to 
the punch press bolster. This aids in 
final guidance of the cable beneath the 
well-guarded knife of the punch press. 
The press is “tripped” by a foot pedal 
when the cable butts against an ad- 
justable wooden stop secured by a 
“C” clamp to the thin metal trough. 


Patch Transformer 
Cases With Solder 


Older distribution transformers 
with cast-iron cases, particularly in 
the small sizes, remain quite numer- 
ously in service on many systems. 
Sometimes these transformers show 
oil leakage from cracks in the cast 
iron. Junk the transformer and re- 
place it with one of the modern type 
used to be the cure for such condition. 
But not with a war on. 

Welding is a good way to close up 
such cracks. But welding equipment 
is not always immediately available 
and consequently the cost of a job 
may be pretty high. The crack can, 
however, be filled up with solder, 
which, if carefully applied, can be 
expected to hold for a few years or 
until transformer replacements can 
be made more freely than now. 

The accompanying sketch shows 
how cracks in cast-iron transformer 
cases are closed with solder in the 


Jackson shop of the Pp acid Power 
Y 
Cast fron case V7 


LEPP OOD A, 


SOLDERING for jury repair of cracked 
transformer case 


m -~ Solder 





Ue 





& Light Company. The crack is bev- 
eled out to make a groove for the 
solder. The groove and the surfaces 
on each side of the crack are scraped 
and thoroughly cleaned. Then, using 
a torch and an acid flux, the solder is 
flowed into the groove and built up 
into a sort of fillet sticking to the side 
surfaces. 
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REACTANCE CONVERSION CURVES 


E. F. CONNOLLY, Hydro-Electric Power Commission, Toronto, Ontario, Canada 


Accompanying chart serves as an expedient for use in converting reac- 
tance in ohms to percent on any kva. base, or vice versa. The virtue of 
the curves as compared with a table is that factor values are quickly 
available for voltages in between the commonly used circuit voltages 



















In the familiar formula 220/22 = 10, therefore the value of K for 22 kv. is 
2.066 /10? = 0.0266 





_ X ohms x Kva. base 


% x sg ° as . . 
= 10 Kv.’ However, to avoid this chore of calculations line A-B can ¥ 
it is obvious that extended both ways; e. g., to G and from C to D to E with th 
% X = K X ohms proper scales provided at the top and right. 


To reach voltages above 112 kv. a third line with its scalé 
could be placed on the chart, thus providing direct reading ‘ 
any desired voltage. 

To convert from % X to X ohms, constants can be deriv 
from the formula 


where X is reactance and K is a constant or factor which varies 
inversely as the square of the voltage. 

Referring to the chart, the straight line A-B gives the value 
of factor K for any voltage. The scales shown for line A-B are 
10 to 100 kv. and corresponding factors 0.1 to 10 for a 10,000 % X X10 Kv? 
kva. (10 Mva.) base. ‘Tahaan eo Pe totanereme 

For other voltages outside that range on the same base the Kva. base 
corresponding factors can be easily determined. For example, which constant or factor varies as the voltage squared and @ 
for 220 kv. read the base for 22 kv., which is 2.066, but be found from the line L-M and its extension N-P. 


SSSI 
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TO SELECT THE 
PROPER SPLICE BOX 


The overall length and diameter as well as the fit 
of the cable openings are important considerations 


Split cast iron splice boxes were orig- 
inally designed many years ago to provide 
the same mechanical covering of a lead 
sleeve joint on buried cable as the armor 
does on the cable itself. They were not 
expected to be perfectly watertight because 
the seams and the ends were not machined 
and gasketed. The lead sleeve with ends 
wiped to the cable sheath was depended 
upon to exclude moisture from the cable. 
Many similar boxes are used today on park- 
way cables. The selection of the proper box 
for such an application is merely a matter 
of choosing a box of sufficient inside length 
and diameter to enclose the lead sleeve 
and with large enough end openings to 
accommodate the cable. 








Fig. 1—Splice box serving merely as 
a mechanical protection. 


The development of non-leaded cables 
d the desire to eliminate the wiping of 
d cable joints, has led to the use of 
plice boxes for the much more severe duty 
f protecting the cable joint against mois- 
ure. In such installations, considerable 
ore attention has to be given to water- 
roofing the applied insulation and to seal- 
ng the seams of the splice box. Asphalt 
lling compound should be considered only 
a secondary defense against moisture. If 
e box itself is not made up tight, com- 
nd will leak out and moisture will enter. 
ese points are especially important when 
plice boxes are used on leaded cable splices 
ithout the wiped-on lead sleeves. 














Fig. 2—G&W Type “D’” with double 

seal on ends, outer opening clamps 

armor and inner opening clamps 

lead sheath. End cavities are sep- 
arately compounded. 





Fig. 3~G&W Type “D” Splice Box. 
2, 3 and 4 way boxes are available 
in standard sizes. 


Splice boxes as illustrated by Figs. 2 & 3 
have tongue and groove joints which are 
packed with oakum, saturated with com- 
pound, to make the seams tight. Friction 
tape painted with compound is wrapped on 


the cables to make the clamp openings 
tight. 


As a further precaution, waterproof insu- 
lating paint is applied to the tape on the 
splice itself and to the cable insulation. 
The box is filled with compound primarily 
to occupy the interior space and eliminate 
breathing in moisture-laden air. Also to 
keep the seam packing and end clamp 
opening tape wrappings saturated to pre- 
vent the material from drying out and con- 
sequently wicking in moisture. 


Thus it is clear that ordinary designs of 
cast splice boxes which do not have 
machined and gasketed joints should not 
be selected for enclosing cable splices with- 
out lead sleeves, unless the workman who 
installs them can be trusted to do a very 
good job of making the seams tight. They 
should not be used on high voltage paper 
insulated cables unless the paper insulation 
is specially covered with oil proof tape and 
paint and the metal splice box considered 
only as a non-watertight mechanical protec- 
tion. 








Fig. 4—G&W Type 
changeable gasketed flange cable 
entrance fittings on ends. Longitud- 
inal seams are machined smooth and 
split halves are doweled for proper 
fit. Joints are painted during installa- 
tion to insure watertightness. 


Splice boxes as illustrated by Figs. 4 & 5 
are properly selected where a greater de- 
gree of watertight construction is desired. 
The machined longitudinal seams and the 
gasketed flange fittings on the ends make it 
easier to obtain a watertight enclosure with- 
out depending so much on the skill of the 
workman. However, some special attention 
must be given during assembly to making 
the 3-way joints at the ends perfectly tight. 





Fig. 5—Type “E” splice boxes are 
particularly designed for the use of 
separate unit conduit couplings and 
armor clamps. Conduit coupling and 
stuffing box can be used at one end 
and wiping sleeve at the other or 
either styles at both ends. 3 way 
boxes are also available. 





Fig. 6—Submarine cable splice boxes 
require in addition to adequate pro- 
tection against the entrance of mois- 
ture, suitable clamps and strain rods 
for connecting the armor wires. 
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For higher voltages up to 15000, the Type 
“HG” splice boxes as illustrated by Fig. 7 
are becoming widely used. Machined gas- 
keted joints are provided for the inter- 
changeable cable entrance fittings, the 
cablehead flanges and the box cover. The 
cable conductors are terminated in copper 
lugs which are bolted together and mounted 
on insulating supports within the box. 
Proper clearances and creepages are pro- 
vided in the basic designs for given operat- 
ing voltages and cable sizes. 





Fig. 7—Type “HG”, 3 way. 3 pole. 
5000 volts. (Requires no taping.) 


IMPORTANT CONSIDERATIONS (Ap- 
plying to all types except Type “HG.”) 


Diameter: Ordinarily the thickness of the 
taped insulation on the connector sleeves 
should be double that of the original fac- 
tory insulation. Varnished cambric tape is 
used on both paper and varnished cambric 
insulated cables. Rubber or synthetic tapes 
are used on rubber or synthetic insulated 
cables. The inside diameter or cross sec- 
tional dimensions of the splice box must be 
sufficient to accommodate the insulated 
splice of the conductor or conductors plus 
approximately 14 inch minimum space all 
around for insulating compound. 


Length: The internal length of a splice 
box should be at least equal to the length 
of the copper connector sleeve plus the 
proper creepage distance over the insulation 
rom the connector sleeve to the grounded 
metal fittings or ends of the box. This 
creepage distance should be measured on 
each side of the connector sleeve. 

Usual lengths of 


Connector Sleeves 
Dimension **E’’* 


Recommended Creepage 
on Cable Insulation. 
Dimension “*F’’* 


14.”—#8 to #5 1%4”— 600 volts 
2” —#4 to 3/0 3” — 3000 volts 
214”—4/0 to 350M. 4” — 5000 volts 
3” —400 to 500M. 5” — 7500 volts 
* (See Fig. 2 & 4) 7” —15000 volts 


For example. the inside length (Dimen- 
sion B) of a splice box for 4/0, 3000 volt 
cable should be at least 814” (21%4” for the 
sleeve, plus twice 3” creepage.) 


G & W ELECTRIC SPECIALTY CO. 
Cable Terminating, Sectionalizing and 
IS 
7780 DANTE AVENUE, CHICAGO 19, ILL. U. S.A. 
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How to Test 
Insulating Materials* 


7—Influence of Temperature 


By A E. PARKINSON 
Continental-Diamond Fibre Co., Newark, Del. 


Temperature affects the moisture- 
carrying capacity of air and air-borne 
moisture in turn affects the electrical 
properties of insulating materials. 
This influence of temperature was 
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FIG. 1—vVariation with temperature in 
dielectric strength of Dilecto 
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FIG. 2—Variation with temperature in 

insulation resistance of (1) Dilectene. (2) 

Dilecto grades XXX or XXXP, (3) Dilecto C, 
(4) Vulcanized Fiber 


pointed out in the previous article. 
But temperature also has a more di- 
rect influence, especially on dielectric 
strength. It may be a determining fac- 
tor in circumstances where the insulat- 
ing material becomes hot, either from 
external causes or from the influence 
of the current against which it acts as 
a shield. 





*This series began in ‘Electrical World," Dec. 
11, 1943, issue. 
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The effect of temperature on die- 
lectric strength is shown graphically 
(Fig. 1) for two forms of a laminated 
phenolic plastic. The curve marked 
“Sheets” is a composite curve for 
Dilecto grades X, XP, XX and CE of 
4 in. thickness, while the one desig- 
nated “Tubes” is a composite curve 
for grades X and XX rolled tubing 
of ;'¢ in. wall thickness. It will be 
noted in both cases that the dielectric 
strength falls steadily as the tempera- 
ture increases. Parenthetically it may 
be stated that the slope of the curve 
would change according to the thick- 
ness of the sheet or the wall thickness 
of the tube being tested. 

The influence of temperature on the 


Saves Rebuilding 


By A. E. JOHNSON, 


Field Engineer, General Construction Dept., Pacific Gas & Electric Co., San Francisco, Calif: 


Installation of three 30,000-kva. 
transformers at one of its substations 
confronted Pacific Gas & Electric Co. 
with the problem of getting transform- 
ers of larger dimensions into the sub- 
station building for access to the crane 
than was provided for when the struc- 
ture was built 20 years ago. Trans- 
formers are of the new forced-oil, 
forced-air type measuring 2] ft. 7 in. 
by 10 ft. 8 in. in plan, but the door as 
illustrated was only 14 ft. wide. A 
transformer loaded onto the trans- 
fer car and moved to the building on 
the existing straight 6-ft. gage track 
along the side of the substation would 





To existing 
and new 
transtormer 
bortks 


Transter 
trACK 


Spur COMME CHF 





Direction of former = 
trarster track 





























insulation resistance of several type 
of insulating materials is shown 
another graph (Fig. 2). It will 
noted that in most cases the insulation 
resistance remains practically constay 
up to a certain temperature, d 
ent on the material, then falls rapi 
to about one-fifth of its original valy 
(at 27 deg. C.), after which the d 
crease is slower. Even Dilectene, whid 
is the best of the examples given, by 
gins to show a loss at about 75 deg. ( 
When interpreting these curves fy 
a specific application, consideration 
should be given to the initial insy. 
tion resistance and the effects of 
changing moisture conditions as dis 
cussed in other articles of this series, 


Crane Structure 


be broad side to the door, and obvi- 
ously wouldn’t go through. 

Three solutions were possible: wid. 
ening the doorway, which would in 
volve serious structural changes in the 
steel framing of the crane room; con- 
structing a turntable, requiring heay 
and critical steel members and consid- 
erable expense, or building a switch: 
back track to turn the transformer 
through 90 deg., thus presenting the 
narrow dimension to the doorway. 

Everything considered, the thir 
method was considered the best solv: 
tion. The accompanying illustration 
shows the problem and the solution 
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HOW TO GET 22-{t. transformers through 14-ft. doorway; switchback track shown ¥® 
built to turn transformers through 90 deg. and present 11-ft. side to doorway 
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5e L-M Replacement 


a 0 


L-M REFLECTORS 


L-M DIAMOND MESH L-M REFRACTORS 
PENDANT GLOBES 


L-M Replacement Parts fit all standard makes 
of street and protective lighting equipment. 
They can help you keep your lighting system 
operating both efficiently and economically. 

Broken globes, worn or damaged reflectors, 
receptacles, sockets and other vital units, all can 
be easily and quickly replaced with L-M Out- 
door Lighting Parts. 

It will pay you to specify L-M Replacement 
Parts. Call your nearest L-M Field Engineer 
or write direct to Line Material Company, 
Milwaukee, Wisconsin. 


L-M PORCELAIN HEADS 


L-M SOCKETS 
AND 


L-M CANOPY HOLDERS 


AND FINIALS 
RECEPTACLES ; : L-M DIAMOND MESH 


ORNAMENTAL GLOBES | 


AND CANOPIES , éa. 
. 
> 


KAAS 
| =: 








L-M DISTRIBUTION EQUIPMENT INCLUDES: 


Transformers - Fuse Cutouts « Lightning Arresters - Oil Switches - Pole Line Hardware - Line 
Construction Specialties - Underground Equipment - Fibre Conduit - Street Lighting Equipment 


LINE MATERIAL COMPANY 
STREET LIGHTING SYSTEMS AND PARTS 
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SIZE OF SECONDARY CONDUCTOR 


How to Determine 


A procedure for the solution of lamp 


flicker was outlined in the first of this 
series of reference sheets. Accompanying 
charts are for the final step in determin- 
ing the size of secondary conductor. 





TO PREVENT LAMP FLICKER’ 


By S. LUBINt and F. B. SCOTT. Engineer, REA Technical Standards Division 


*Concludes a series of three reference sheets; 
other two sheets were published in Electrical 
World, February 5, 1944, page 81, and February 
19, 1944, page 124. 

tEngineer, on leave of absence. 

¢Senior Engineer. 











Power Factor 
(Cos 8) 

















Chart III is used to determine (A) the 


percent voltage drop in transformer and 
(B) resistance drop in secondary con- 
ductor circuit. 


= R,cos9 
D= X,sin® 
sg — Ns COS 2 t E Ohms f 
where R, = % resistance of transformer. per Cu Equic 
X, = % reactance of transformer. E A (ones) sored 1000 Fost at 20°C 
© = Power factor angle of motor at L Lo E _ 
starting. (Feet) 6,000 6,000 08 ~ 
Z, = % regulation of transformer. 10,000 = 4,000 6000 as-7-® 
Z, = % regulation of service circuit. rok, F- 5,000 05-7 
« = 9% resistance drop of service 60005 2,000 4,000 04-16 
circuit. 4000- a 1; 
Instructions for use of chart: ‘ sy 4890 — 3000 03 
A—To Determine Percent Voltage Drop 2000- 10-3 600 j Pra : is 
in Transformer 7 400 ee en” 02-3 
1. Use values of R, and X, from Table IV. 0002 200 5 +2 
2.Connect R, and power factor. Read oe Base m1 
value of intersection on C. q 0" s O1-4+-1/ 
a 4 r 000 + 1/0 
3. Connect X, and power factor. Read 400 ‘. r 800 008 4-2/0 
value of intersection on 7 01 a 60 s = /0 
4.Percent impedance drop in_ trans- 200- 2 cE a 40 - 600 006 47/0 
former: Z, = C + Bek. ot se ae eee c 500 005 4-4/0 
5. Percent resistance drop in secondary 1003---7"" ° -400 004 = 
conductor: Z,—=Z—Z, 803 io” F 
r 604 - 300 003-4 
Example—1. From Table IV, for the A eo 7 
transformer in the previous example, 40- 6 3 4 
R,=2.16%, X,=156%. Starting > 4 F200 me; 
power factor for the motor from Table 20 “SE 4 
II, is 0.35. Value of Z—2, obtained 3 CG ‘f Chart IV ; 
from example with Chart II 19 | L 100 ao! ‘a 
2. Connect R, — 2.16% and power factor 
= 0.35. Read 1% on C 
= _ —| = een ee ee a). ae a a er 
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Equations of chart: 


3. Connect X, = 1.56 and power factor = 
0.35. Read 1% on D. 

4.Z,=—C+D=1+4+07=1.7%. 

§.Z, = Z —Z,=2 —17=0.3%. 


B—To Determine Percent Resistance 
Drop in Secondary or Service Condye. 
tor Circuit. 

1. Connect Z, and power factor. 

2. Intersection on R, is percent resistance 
drop in secondary or service circuit, 


Example—Use values as in above example, 


1. Connect Z, = 0.3% and power factor — 
0.35. Read R, = 0.9%. 


Chart IV is used to determine second. 
ary or service conductor size. 
Equation of chart (designation of sym. 
bols are shown at respective scales): 
R, =rLI/10E 
Instructions for use of chart: 
1. Connect R, and E. Mark intersection 
on A. 
. Connect L and I. Mark intersection on 


. Connect Band A. Mark intersectiononr, 
. Intersection on r shows resistance of 
conductor in ohms per 1,000 ft. or 
copper equivalent. 


Example—Values of E and R, from ex. 
amples with Charts I and III. Length of 
service, L — 100 feet. 
1. Connect R, = 0.9% and E = 127 volts, 

Mark intersection on A. 
.Connect L = 100 feet and I = 42 amp. 
Mark intersection on B. 
. Connect points on A and B. Mark inter. 
section on r. 
. Intersection on r = 0.275 ohms per 1,000 
feet, or No. 4 copper equivalent can 


be used. 
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GIDAIRE’S 


»w Enlarged Dealer Program for 1944 






To help dealers build good will with future prospects; maintain 


their Frigidaire identity; and keep essential equipment in operation 


NEW “HOW TO 
DO IT’ ADS IN 
WOMEN’S 
MAGAZINES 


30 MINUTE 


SOUND MOVIE 


FOR GROUP 


NEW FROZEN 


USE FOOD PACKAGING 
KIT AND HELPFUL 
INSTRUCTIONS 


“DEPENDABILITY” 
ADS IN NATIONAL 


NEW HELP TO 
SERVICING 
DEALERS 


NEW ADVERTISING is addressed to 


millions of postwar prospects for electric re- 
frigerators, ranges, water heaters, commercial 
refrigeration and air conditioning equipment. 


Continuing last year’s successful campaign, 
a new series of “down-to-earth” Frigidaire 
messages in women’s magazines, newspaper 
supplements, key city newspapers, farm and 
small town publications will offer refrigerator 
users timely, practical help with wartime food 
and refrigeration problems. 


Additional advertising in a long list of 
national weeklies and business papers 
will stress the dependability of Frigidaire 
products; and register with readers that ; 
the name “Frigidaire” on a refrigerator, 
range, or on any equipment is a depend- 
able guarantee of user satisfaction. 


AID win be offered home econo- 
mists, teachers and group leaders in their 
own publications. These aids include 
specialized information on timely refrig- 
€ration subjects; helpful, informative 
booklets; and the popular sound movie | 

How to Get the Most Out of Your 
Refrigerator.” : 


| FREE BOOKLETS win be 


provided for Frigidaire dealers to help 


' 


ELECTRICAL WORLD e 


in War Production 


GENERAL MOTORS 


maintain contacts with Frigidaire — 


March 4, 


WEEKLIES 


NEW BOOKLETS 
TO HELP 
USERS 


users and to capitalize on national adver- 
tising ! 

One is a companion booklet to Wartime 
Suggestions, 6% million copies of which were 
distributed in 1943—5% million by Frigidaire 
Dealers! It will be larger, more colorful; will 
contain new, more detailed information on 
refrigerator care and use. Another new book- 
let will help users of commercial and air 
conditioning equipment solve their wartime 
care and maintenance problems. 


NEW WRAPPING MATERIALS witt help 


the Frigidaire Dealer identify himself with the 
important Home Freezer business. A new, 


FRIGIDAIRE 


Division of 


For Excellence 


DAYTON 1, OHIO «+ LEASIDE, ONTARIO 
Peacetime builders of 


ELECTRIC REFRIGERATORS + RANGES + WATER HEATERS 


HOME FREEZERS + ICE CREAM CABINETS 


COMMERCIAL REFRIGERATION + AIR CONDITIONERS 


BEVERAGE, MILK, AND WATER COOLERS 


1944 
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unique Frozen Food Packaging kit, distributed 
through Dealers, will provide an important 
service to Frigidaire Home Freezer users. It 
includes quantities of approved wrapping 
materials; complete packaging instructions; 
and a helpful Inventory Record Book. These 
materials supplement the recently released 
Home Freezer booklet that gives Frigidaire 
users complete instructions on the prepara- 
tion, wrapping and storage of foods for 
home freezing. 


NEW AID FOR SERVICE DEALERS j, 


the purpose of a comprehensive Frigidaire 

plan based on greatly expanded factory facil- 
ities for parts manufacture and parts dis- 
tribution; help with vital manpower prob- 
lems. Training materials for beginners 
and veterans are unique, practical. A new 
“preventive service’ program helps make 
fullest use of available manpower. 


BUILDING FOR THE FUTURE, Frigi- 


daire is now developing a backlog of 
sales opportunities for a// Frigidaire 
products that will benefit every Frigidaire 
Dealer when Victory is won. 


Listen to GENERAL MOTORS SYMPHONY 
OF THE AIR, Every Sunday Afternoon, 
NBC Network 


(891) 105 





















































Single Operation 
Supervisory Control 


By M. E. REAGAN 


Switchgear Engineer, Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, Pa. 


A supervisory system has been de- 
vised for controlling but one device 
at one location and, in the case of 
several such locations, to control all 
of the respective devices over a single 
pair of wires. In this single-operation 
control the unit operation combined 
with the code method of selection has 
resulted in the term “Unicode.” This 
term is in contrast to Audicode, Cari- 
code and Visicode used for identifica- 
tion of types of supervisory systems. 

A typical application of Unicode is 
on a.c. distribution feeders serving 
important industrial loads when faults 
must be isolated and service restored 
in a minimum of time. Disconnecting 
switches or circuit breakers electri- 
cally closed and tripped are mounted 
at each distribution substation for 
connecting these important loads on 
the main feeder. 

With such a system the switches re- 
quire a source of power to open and 
close them. In most cases a storage 
battery is used. The Unicode also 
utilizes energy from the same source. 
If springs are used for opening the 
switches a smaller battery may be 
used for the Unicode operation. 


Equipments Controlled 


Several Unicode equipments may 
be operated over a single pair of line 
wires. Ten is the maximum for stand- 
ard equipment, although the line wire 
resistance between stations determines 
the ultimate to be recommended. 

In case several equipments are con- 
trolled over a common line channel 
the dispatcher has an individual con- 
trol escutcheon with lamps and con- 
trol keys for each remote switch. The 
escutcheon is the same as those in 
standard use for years with the Visi- 
code equipment. At the top is the 
designating nameplate. Directly be- 
low are two white lights, the one on 
the left having a black dot in the cen- 
ter and is known as the “disagree- 
ment light,” since it operates when the 
switch is operated locally. The plain 
white lamp is known as the “selection 
light” and is illuminated as the proper 
selection is made. Below these lights 
are the usual red and green indicating 
lamps for showing the switch position, 
the twist key for controlling the clos- 
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ing and tripping codes, and the selec- 
tion key. The selecting code is of the 
self-checking variety in that each code 
must total the same 24 short pulses 
with one long reset pulse. 

Station selection and check code al- 
ways totals 13 impulses. As the dis- 
patcher originates an operation a 
station selecting code is sent out over 
the line. The selected station transmits 














- 


OUTDOOR ASSEMBLY of Unicode super- 
visory equipment 

Each station is equipped with Unicode 
case and interposing relay unit (top) and 
Rectox power supply unit (bottom). When 
a carrier current channel is used the low- 
frequency carrier transmitter receiver unit 
(second from top) is added. The carrier 
or low-frequency line supervision transmitter 
(third from top) is only required at the 
most distant station 


a number of impulses, which is the 
difference between its number and 
13, while all other stations “lockout.” 
Should station No. 3 be selected, that 
station will return 9 impulses, inas- 
much as the first pulse is blank for 
safety reasons. This brings the total 
pulses to 13. At this stage both sta- 
tions must have received exactly 13 
impulses and must have stopped once 
and only once at the correct place 
during the 13 impulses in order to be 
able to control and supervise. 

At this point the white selection 
lamp lights, which advises the dis- 


patcher that the proper selection ha 
been made. He then operates his “mas, 
ter control” pushbutton, which send 
a code of 3 impulses to open th 
switch or 5 impulses to close it 
bringing the total to 16 or 18. After 
the switch is operated to its new posi. 
tion a check code of 3 for a closed 
switch or 4 for an open switch is re. 
turned to the dispatcher, which makes 
a total of 21 or 20. The office reg 
and green lamps are changed to agree 
with this code and sends out three jm. 
pulses for a green and one for a red 
lamp indication. When these are rp. 
ceived at the substation, if they agree 
with the switch position, agreement 
signals of two for a closed switch and 
one for an open switch is sent to the 
dispatcher, making a total of 24 im. 
pulses. A long reset pulse is then sent 
to restore both ends to the normal 
starting position and unlock other 
stations. 

If several switches are operated lo. 
cally at the same time their new po- 
sitions will be sent in sequentially 
until all have reported. 


Washing Machine 
for Meter Jewels 


Quick and thorough washing of 
gummed oil and other dirt from meter 
jewels is performed in the meter de. 
partment of the Virginia Electric § 
Power Company with a machine de. 
signed and sold for cleaning watches. 
The machine consists of a square base 
with glass bowls at three of the cor- 
ners and a cylindrical inclosure 
matching the bowls at the fourth. 
Rising in the center is a column, 
square for about two-thirds of the way 
up and round the remaining third. 
Bracketed on the column and movable 
up and down on it is an arm holding 
a small motor mounted vertically and 
with a screen basket on the lower shaft 
end. 

The jewels are placed in the basket 
and the arm is positioned and lowered 
so that the basket is submerged in 
the first bowl, which contains clean- 
ing fluid. The motor spins the basket 
in the fluid, giving the jewels a thor 
ough washing. This finished, the arm 
is raised and moved to put the jewels 
in the next bowl, filled with rinsing 
fluid. The third bowl contains a dif 
ferent rinsing liquid. From this the 
jewels are moved to the fourth pos: 
tion, where they are spun around in 


air and thus dried. 
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To help you plan ahead for 194X 


HEREVER groups interested in housing get together 

these days, they discuss the many problems con- 
bnting them regarding postwar construction. Because 
the inevitability of increased use of electrical appli- 
ces and equipment, they recognize that a radically new 
proach must be taken in planning electrically for new 
mes as well as for the modernization of present homes. 


SeJuestions which are raised in planning this important 
ase of construction are: 


What electrical appliances and equipment will 
be available for homes? Will there be radical 
changes in prewar models? What will innova- 
tions be like? 


How should this equipment be arranged in the 
kitchen, laundry, utility room, living room, 
bedrooms, and bath—for greatest efficiency? 
How about access for servicing? Utility con- 
nections? Lighting outlets and controls? 


U he Westinghouse Better Homes Department is pre- 
ed to give you information on these and any other 
stions relating to the electrical phase of home plan- 
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ning. This Department welcomes the opportunity of giv- 
ing authentic technical advice on the proper selection and 
planning of home electrical appliances and equipment. 


Write: Better Homes Department, Westinghouse 
Electric § Manufacturing Company, Pittsburgh 30, 
Pennsylvania. 


/ 


i : : 

ss NEW FREE BOOK! 
| We are preparing a new and un- 
| wsual. book which, will he 

| the vital importance of “better 
| wiring for better living” in 194X 


Watch for special announcement 
and free offer of this big 64-page 
book in ~ April issue of this 


| 


Tune in John Charles Thomas, NBC, 
Sundays, 2:30 p.m., E.W.T. 


Westinghouse 


Plants in 25 Cities Offices Everywhere 


(893) 


























OAD SERVICING 


Industrial ° 


Commercial . Rural « 


Residential 


Utility Bills Paid at 
Industrial Plant 


A unique plan whereby employees 
of Avion, Inc., a Los Angeles aircraft 
plant, may pay their light bills at the 
plant, rather than go to main or 
branch offices of the utility, is saving 
many man-hours a month and is re- 
sulting in a much-improved payment 
record for the Avion workers. 

Some time ago the aircraft firm 
made a survey to determine the prin- 
cipal causes of absence—why certain 





EMPLOYEES OF Avion, Inc., Los Angeles 
aircraft plant pay electric bills conven- 
iently 


employees took days off at periodic 
intervals. The necessity for paying 
bills, it was found, was one of the main 
causes for this type of absenteeism. 
Theoretically, of course, this problem 
could be eliminated by getting all em- 
ployees to carry bank checking ac- 
counts. But in practice that doesn’t 
work out. 

Arrangements were made with the 
utility whereby the Avion employee 
service department receipts workers’ 
bills. The Avion office makes a daily 
statement to the utility listing the 
name, address and account number of 
each person who pays a light bill. 
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With this statement goes a company 
check for the aggregate amount. 

As far as accounting time goes, the 
utility actually makes a saving under 
this arrangement. A minimum amount 
of time is required to post from the 
complete statement, and account de- 
linquency among Avion employees 
has dropped to almost nothing. Those 
workers who formerly were late in 
paying bills because they couldn’t get 
into utility offices during business 
hours now pay promptly. 


Data Book Guide to 
Farm Electrification 
By C. P. WAGNER 


Manager, Farm Service Department, 
Northern States Power Company, 
Minneapolis, Minn. 

A farm electric service handbook, 
consisting of a series of loose-leaf 
data pages treating a wide range of 
subjects relating to farm electrifica- 
tion, has been developed by the farm 
service department of Northern States 
Power Company. This data book is 
being used by the company to dis- 
seminate available published informa- 
tion on farm electrification problems 
in permanent record form to rural 
service men, key utility employees, 
farmers and local dealers in lumber, 
farm implements and electrical equip- 
ment. The purpose is to keep all 
agencies interested in rural electrifi- 
cation informed on developments in 
this field. 

Material for the data pages—which 
are printed by the offset method on 
5x8-in. single cards and folded sheets 
—is drawn from material published 
in such magazines and bulletins as 
Electricity on the Farm, Committee on 
the Relation of Electricity to Agri- 
culture, E.E.J. News Bulletin, Evec- 
TRICAL WorLp and other periodicals 
which carry articles on the utilization 
of electric service on the farm. Ex- 
periment station extension bulletins 
or abstracts from such bulletins are 
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used as source material as well 
unpublished monographs. A consid 
erable amount of the company’s oy, 
original material is also included, 
Individual sheets of the Farm Sep, 
ice Handbook are supplied in limite 
quantities to various trade associ 
tions, electrical, hardware and lumbe 
dealers, electrical wholesalers, pump 
and implement dealers by the com. 
pany farm service department. Fac, 
management division of the company 
also distributes the information to jt 
key employees, county agents, vocg. 
tional high school instructors and re. 
tail dealers in the division as well » 
to individual farmers most likely 
benefit. 
In each case it is indicated thy 
additional cards or complete sets ay 
available at the distribution points, 
The number of each subject dat 
sheet printed has been less tha 
enough for 10 percent of the com 
pany’s farm customers. It is the in. 
tention, however, to continue the dis 
tribution of these through key chan 
nels as an information service ts 
farmers, business men and manufa. 
turers. 
A considerable amount of materia 
in these data pages originates with the 
magazine Electricity on the Fam. 
The data pages are used to supple 
ment rather than compete with the 
circulation of this publication among 
farm customers. The data sheets ar 
intended as a permanent referent 
record, while the magazine is used # 
a continuing information service tha 
reaches the farmer month by mont) 
at a cost less than that applicable t 
the handbook series. 
Results of the utilization of tk 
handbook is seen in the fact thé 
25.000 electric brooders have bea 
manufactured in this area or priot 
ties granted for their manufactur 
All agencies receiving the data shees 
report that they are a valuable to 
in the work being done in the Minn 
apolis area in promoting farm ele 
trification. 


More Chickens Soone! 
with Ultraviolet 


A year-long study in 400 chickes 
duck and turkey hatcheries and fee 
ing stations has demonstrated 
electrically produced ultra violet 1 
reduce poultry mortality as much 4 
68 percent, Dr. Harvey C. Rentschle: 
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n the coming third summer of war, 
prvicing electrical appliances will be a 
igger problem than ever. 


Recognizing the importance of this prob- 
m.. . and in cooperation with the 
‘ational Appliance Conservation Program 

. Kelvinator offers to the industry its 
ree-point wartime tefrigerator service 
ogram. Retailers called it the most 
aluable help of the year in meeting service 
oblems of 1943. 


irst—The “Simplified Training Course 
or Refrigerator Service Men” —a com- 
Hete 236-page book for quickly training 
en or women in the fundamentals of 
rvicing any make refrigerator. Thou- 
nds of copies of this training course have 
en used by retailers, utilities and tech- 
cal schools in training new people. With 


(PARE NOW FOR 
SUMMER SERVICE 


this is an “Instruction Manual” for use 
in group training. 


Second—The “Trouble Shooter's 
Guide,” a ready reference on the cause and 
correction of common customer com- 
plaints. With this, most operating troubles 

. . regardless of make of refrigerator . . . 
can be quickly diagnosed and corrected. 
Especially prepared for new or inexperi- 
enced service men, it proved last year to 
be extremely helpful also to old-timers. 


Third—The “Refrigerator User's 
Guide”—A completely new trouble 
shooter's guide for home use, it tells what 
must be done to keep a refrigerator oper- 
ating efficiently—how the user can diag- 
nose minor troubles and make proper 
adjustments and repairs at home until a 
trained serviceman is available. 


al sis 
HN] ge 
Ti) a 


Kelvinator’s Popular 
Service Training Program 
Again Made Available 
to the Entire Industry. 


This material is made available by Kel- 
vinator to all those in the industry that 
provide service to refrigerator users, in a 
sincere effort to make a worthwhile con- 
tribution to the solving of a most vital 
wartime problem. 


To control distribution, a nominal 25¢ 
charge is made for the 236-page “Training 
Course” and a 5¢ charge is made for the 
“Trouble Shooter's Guide.” The “User's 
Guide” is available at no cost in conserva- 
tive quantities to recognized refrigerator 
retailers and service organizations. 


For complete information, contact your 
local Kelvinator Distributor or Zone Office. 


The men and women of the Propeller 
Division of Nash-Kelvinator Corpora- 
tion hove been awarded, and proudly 
fly and wear, the famous Army-Navy 
“E" for High Achievement in War Pro- 
duction. 
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director of the Westinghouse Lamp 
Division research laboratories, re- 
ports. 
In a carefully controlled test of two 
battery brooding houses, identical ex- 
cept that one contained the bacteri- 
cidal ultraviolet lamps, Rucker’s Im- 
perial Breeding Farm and Hatchery, 
Ottumwa, Iowa, reported 68 percent 
lower mortality and 50 percent fewer 
culls and runts—or discards—in the 
house employing the lamps. Birds in 
the irradiated unit grew to range size 
in five weeks, compared with eight 
weeks for the unirradiated birds. 
Rucker’s found it possible to raise 
1,000 pullets per battery brooder—or 
multiple—in the irradiated building, 
as against 750 in the battery brooders 
without lamps. Otherwise, the same 
sanitary measures were employed in 
both houses. The test involved 11,000 


chickens. 


R.F. Speeds Heating 
of Molded Plastics 


By L. M. DURYEE 


Industrial Power Engineer 
Connecticut Light & Power Co., 
Waterbury, Conn. 


The Watertown (Conn.) Mfg. Co. 
faced the necessity of producing more 
plastics than could be handled with 
their existing compression-molding 
equipment. Even if new molding ma- 
chines had been available, no addi- 
tional plant space could be had. In- 
vestigation of dielectric heating by 
radio frequency energy led to the in- 
stallation of an initial Federal Tele- 
graph Co. (Newark, N. J.) “Mega- 
therm,” 5.5-kva. input, 3-kw. output, 
15-megacycle heater operating on the 
standard 220-volt, balanced 3-phase 
supply. The power factor is 95 per- 
cent. Production is increased 150 to 
300 percent in preheating plastic 
forms by this method, with such uni- 
form heating that the final molded 
product is superior in mechanical 
properties to pieces heated in the 
usual way (by steam). It is expected 
that the life of mold supports and dies 
will be lengthened by the probable 
reduction of holding pressure owing 
to uniform preheat. 

Heating of preforms for later inser- 
tion in the compression-molding ma- 
chine takes about 60 seconds with a 
2-lb. mass of Bakelite. The process is 
well adapted to transfer molding, 
where powders are rammed up cold 
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into disk-shaped preforms or “pills” 
prior to processing in the molding 
machine. Before using radio-fre- 
quency dielectric heating the complete 
cycle (conventional steam) took about 
six minutes, whereas now only two 
minutes are required, including one 
minute to complete the molding cycle 
after the initial heating by radio-fre- 
quency energy to about 300 deg. F. 
The electrodes, which are flat sheet 
metal plates about 10 in. x 15 in., are 
held parallel to each other in order to 
maintain the proper voltage gradient 
between them. Experience shows that 
the preforms must not vary too greatly 
in thickness. Thus, a 1-in. thick pre- 
form is usually about 4 in. in diameter 
for medium-sized mold cavities. If 
the operator who rams up these pre- 
forms is not careful in weighing out 
the original material, the weight and 
thickness will vary considerably. It 
is important for uniform heating by 
radio-frequency energy that the pre- 
forms do not vary much over 0.25 in. 
in thickness, if several are to be placed 
side by side in the space between the 
heater electrodes at the same time. 


Work Placement 


In the above plant experience shows 
that any metal plate used to fix the 
work between electrodes for conven- 
ience in handling must be thick 
enough to lie flat on the bottom elec- 
trode and make contact with it so that 
no metal can be in the high-voltage 
field. This calls for a %%-in.-thick 
metal tray at least, and all edges of 
the tray must be filed round, to avoid 
flashover. No metal uprights can be 
tolerated, and the vertical surfaces of 
the preform itself must be as straight 
as possible in order that the voltage 
gradient between electrodes will be at 
90 deg. with the electrode surfaces. 
The idea is not to allow the field to be 
distorted by slanting sides of Bakelite. 

The operating frequency is not at 
all critical as it would be in communi- 
cation. The variable dielectric con- 
stant of the work, which varies some- 
what with temperature as it affects 
frequency of operation, is in no way 
detrimental to speed. The maximum 
voltage between plates is of the utmost 
importance only limited in magnitude 
to the flashover point. A plate voltage 
of 10 kv. is commonly employed, 
where the preforms are 2 in. thick or 
more. The set does not require tun- 
ing as the electrostatic capacity of the 
load determines the operating fre- 


quency. With a given induciance jy 
the r.f. circuit the variable capaci. 
tance is the load itself, since the ely, 
trodes which hold the preform merely 
constitute a condenser wherein the 
plastic material of the preforin is th 
dielectric between the plates, 

Workmen accidentally touching the 
electrodes under r.f. may receive , 
somewhat painful skin burn, but with. 
out serious effects, as the energy js 
largely electrostatic. A common pr. 
caution is to suspend a fluorescens 
lamp by strings about a foot from th 
electrode field to serve as a guarding 
ionization light. Other guarding may 
be desirable. 


Appliance Exchange 
Gets Results 


What was accomplished by the 
Georgia Power Co.’s appliance ex. 
change information center up to about 
Dec. 20, 1943, in bringing together 
sellers and buyers of domestic appli. 
ances is reported in the following tab. 
ulation. The record for refrigerators 
begins Aug. 20, 1942, when the actiy. 
ity started on that one appliance. For 
all the others the record begins Feb. |, 
1943. 





Number Number 
Wanted Wanted Number 
Large Appliances to buy to Sell Sold 


Air-cond. units .. 43 3 


se 





Water heaters.... 1,098 239 223 
SaaS 200 144 9 
DS sv icwesenss 1,798 630 bs] 
Refrigerators .... 3,099 722 Cu 
Sewing machines . 57 5 4 
Washers, clothes . 1,406 121 \\4 
Washers, dish .... 20 5 ‘ 

WEE Keneasa aks 7,721 1,869 1,67 


Small Appliances 
eee ee 13 1 








Bottle sterilizers .. 47 16 4 
Broilers, table .... % 8 t 
en Saree 100 20 ig 
Cleaners, vacuum. 239 44 Cy 
NE “node ve aeds s 872 23 i 
Coffee makers 
Or 487 87 & 
Dryers, hair ...... 63 10 5 
Egg cookers .... 25 21 " 
Extractors, juice . 30 2 2 
Fans, portable .. 1,088 83 # 
Food warmers .... 5 0 t 
Fans, ventilating . 93 7 : 
Floodlights ....... 277 16 5 
a, rae 58 6 5 
Grills, sandwich . 8 38 x 
Heaters, portable. 629 108 # 
Heating pads ... 366 20 R 
Hot plates ...... 639 123 2 
Irons, hand ..... 4,328 300 e 
ase, nas a rr = 7 
amps, portable . ¢ 
Lamps, sun ...... 40 32 iy 
Lamps, heat ...... 23 13 7 
Liquidizers ....... 9 3 F 
7 OS BS 516 45 ~ 
PEE 27 16 . 
Ev ckanevcess 77 25 , 
Roasters and & 
Oe er ee 191 76 i 
Roasters ......... 427 82 7 
Vibrators ........ it 7 . 
PUPS scecececee. % 36 0 
Miscellaneous i 22 
— 
eS eee 11,454 1,454 1a 
— 
Grand total 19,175 3,323 2 


— 
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| a | VACANT CHAIR 


eee S) COST YOU MONEY 
> oe: <7 AND MARKETS ? 


ber ; Boe If the “paper technician’s chair” remains 

q ‘ vacant uring your conferences on present 
or postwar production plans, you may be 
passing up economies and improvements 
vital to the future progress of your business. 


~=.-S8S€35. 


Mosinee Paper Technicians have met many 
of the demands of war service by develop- 
Sez =. f ing “special analysis” industrial papers, 
4 eA DIRECTOR | ge with properties never before considered 
4 : TECHNICAL 4 . A " ° ‘ 
‘rT -— oe | possible in paper. Today, industrial papers 
have broader utility ... and will have still 
eg / more in postwar use. 


= 


Paper specially engineered by The Mills of 
Mosinee to meet your exact needs, may 
speed up processing, assembly or packaging 
operations . . . replace critical materials, 
lower your costs, multiply your markets. 


, . 
Ree Sor Seo 


Call for a Mosinee Paper Technician to 
fill that “vacant chair.” The broad exper- 
ience and facilities of the Mills of Mosinee 
are ready now to go to work on problems 
of present or postwar product planning 
and production. 


“Sa ee... 


Please address 


Bi » . eae 
-_ MISINE PAPER MILLS COMPANY Sl 
ua MOSINEE WISCONSIN a 


4 
fi a Essadcienl Paper SbMakerd ial: 
‘29 “ae 
— s- — oe 
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Welder Power Supply 


An a.c.-to-d.c. motor-generator set is 
stated to have a capacity to supply welding 
power for 15 to 30 men welding at the same 
time. The set consists of a squirrel-cage 





Welder a.c.-d.c. motor-generator set: gen 
erator 70 v., 1,500 amp., motor 160 hp., 440 
volts, three-phase, 60 cycles 1,160 rpm 
Century Electric Co., St. Louis 3, Mo. 


motor with drip-proof construction driving 
a flat compounded d.c. generator, both 
rated 1 hr., 50 deg. C. temperature rise. 
These machines are capable of being oper- 
ated in parallel when large quantities of 
power are required. 


Induction Machine 


High-frequency induction unit for heat- 
treating has mobile work unit separate from 
the power or lower unit, connected by a 
cable that need not be limited as to length. 





TOCCO Junior’ induction machine: out- 
put 7'/2 kw. 9,600 cycles: vertical 220/440-v. 
three-phase, 60-cycle motor-generator set: 
dimensions, work unit 20/x17x1b% in.: power 
unit 30x36x30 in. The Ohio Crankshaft Co., 
3800 Howard Ave., Cleveland |, Ohio. 
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EW EQUIPMENT 





Power unit contains the motor generator, 
cycle controls, air filters, operating meters, 
timer and field control switches. Work unit 
houses the transformer, condensers, start 
and stop push button, signal light, and 
panel to which can be attached the work 
fixtures. For surface hardening the work 
unit will contain quench valve, manifold 
and gage. 


Hydraulic Puller 


Useful for pulling 
bushings, cylinder 
liners, cutless bear- 
ings, pistons, wrist- 
pins, valve seats, 
keys, wheels, sprock- 
ets, gears, boiler 
tubes and pipes, new 
self - contained hy- 
draulic puller oper- 
ates vertically or 
horizontally and is 
self - supporting be- 
cause of its center 
hole construction. . 





Three models have Sinn Neett? een 
single pumps and ter hole hydraulic pu 


ler; 5 models availab 


two have high- and aya tan teem conactt 
low-speed PUMPS Templeton, Kenly & 
which may be oper- Co., 1020 S$. Central 
ated separately, al- Ave., Chicago 44, Ill. 
ternately or simul- 

taneously. Each unit 

is tested before shipment for 50 percent 
overload, it is said. 


Communication System 


Model ‘'C-4!0"' Coordinator inter-commun 
amplifier on master station 
has 2\/-watt output; operates on 110-115 
v. a.c. or d.c.: available in 20, 30, 40 
50, etc. stations Talk-A-Phone Mfg. Co., 
i2i9 W. Van Buren St., Chicago 7, Ill. 


Inter-communication system _ includes 
“Chief” master station ¥ orking with up to 
a total of ten sub-stations. Auxiliary feature 
is “X-tra Power,” used when certain appli- 
cations, because of high noise levels require 
additional power. Another device shuts out 
at the master station all sounds originating 
at the sub-station locations, yet permits sub- 
stations to originate calls to the master sta- 
tion at will. 





BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 
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Compensator 


Current-regulating compensat«; {or . 
sistance-welding machines is designed , 
facilitate consistent welds by holding ‘ 
rms, or true heating value, of the weld cur 





‘CR-7503"' current regulator. 
tric Co., Schenectady, N. Y. 


General Elec. 


rent constant for any heating-control setting 
without requiring continual manual adjys 
ment. Unit consists of an electronic contro 
circuit which automatically retards or aé 
vances the firing point of the ignitron tubes 
used to control the welding current, thy: 
holding the current constant regardless of 
line voltage changes or welding cor ‘itions 


Protective Coating 


"“Waterfoil’ masonry protective coating 
A. ©. Horn Co., 43-36 Tenth St., Long 
City 1, N. Y. 


Manufactured of irreversible inorganic 
gels the composition applied by a stiff brush 
to concrete, brick or stucco surfaces is 
stated to react chemically with the lime by- 
drate of the masonry to form a fine, hard, 
heavy coating which has “welded” itself t 
the structure. Water in vapor form can gé 
out through the microscopic pores, but ab 
sorption of water in liquid form is impeded, 
it is claimed. Thus rusting of steel rein 
forcing bars or spalling is inhibited. 


Fluorescent Unit 


Fixture consisting of basic chassis with 
accessories for adaptation to various strut 
tural conditions has been developed for ut 
in offices, laboratories or commercial instite 
tions. The unit has composition reflector, 
which is stated to have a reflection facto 
of 86 percent. Only two screws need b 
touched to remove the reflector, it § 
claimed 





*C-200-R'’ unshielded and “'C-201-R'’ shieie? 
(illustrated) fluorescent fixtures: accommoda’e 
four 40-watt lamps: total wattage, 200 
operating voltages 110-220 v., 4 cycies, 
Sylvania Electric Products, Inc., 60 595 
St., Salern, Mass. 


war's 
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The men illustrated above are three 
Electrical Engineers and a Purchasing 
Agent. These men collaborated in pre- 
paring the list of ‘‘Requisites for Light- 
ning Arresters’’ shown at the left. The 
list was recently published and dis- 
tributed by a leading Electrical Trade 
Paper. 


* No. 5 was unanimously voted most 
important. 


OPERATING MEN ASK FOR IT! 
HUBBARD AUTOGAPS HAVE IT!* 
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the Answers 


Yes! High and low altitudes — high and low temperatures 
have not affected good performance. 

Yes! Made entirely of time-tested, durable material — 
virtually unaffected by each operation. 

Excellent laboratory performance confirmed by several 
years field experience. 

Yes! Multiple gaps in series containing no fusible 
material. 

Field experience proves unchanging values over long 
period of service. Oscillograms are available. 


night well have written 
. .Autogaps”’ 


FORNIA CHICAGO 
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War Contracts—A manual of prep, 
tion for war contract termination has 
prepared by the staff of the Nationa] Ans 
ciation of Manufacturers in consultatia 
with a group of executives who are din. 
ing such terminations in their own enp 
prises. It includes a check list of the , 
which the prime contractors, subcontracis, 
and suppliers might take in the prep, 
tion and conduct of contract terminatioy, 
Copies for the guidance of N.A.M. memba 
are obtainable from the Association’s of 
at 14 West 49th St., New York 20, Ny 
Investment Building, Washington 5, p, ¢ 
or 111 Sutter St., San Francisco 4, Calif” 





































































“Powper METALLURGY,” a 32-page be 
let published by Keystone Carbon Co, |y. 
St. Marys, Pa., contains a Designers 4) 
Section and a table on engineering proper 
ties of powdered metal parts. Another 
tion is devoted to technical data on perio, 
ance, installation and care of Selflube py 
ous bronze, Selflube porous iron and )\) 
graphite impregnated brass bearings, In a4 
dition a listing of standard shapes and «im 
of bearings is included. 











Fire ExtincuisHers—Pocket size bog 
let contains procedure to be followed ; 
recharging both system cylinders and 


How About Your Equipment for echarging both system eplinders a 
ee e able C-O-Two extinguishers and is 
Servicing The New Construction trated with detail drawings of the equ 


ee for recharging. The bookle 
2 ee 99 “Recharging Instructions for Carbon Dig 
i T h a ft wi | I F °o | I Ow V D a y ? | ide Extinguishers,” available to wal vil 
facilities for recharging equipment, can ¥ 
obtained from C-O-Two Fire Equipme 
THE AMERICAN COACH REPLACE- | Co., U. S. Highway 1, Newark 1, N. J 
MENT PLAN IS THE ANSWER 


' 
|  “Errective Controt oF Terminaw 
| Government ContTrActs,” a 28-page bod 











Present Equipment, greatly depleted by the tremendous let, outlines the approach by Sperry Gn 
; . e scope Co., Inc., to the problem, comple 
strain placed upon it by the extra-heavy war needs, | ‘Sete of Seated Gaius "aot 
will be inadequate to meet the demands for the installa- trations of many forms which have be 
. 7 H H | found effective in accumulating and chec 
tion of the many miles of new power and communication see shinee tabs aes ok dee teeta al 
lines that will be required to service the thousands of be obtained from Systems Division, Remix 
new projects (homes, factories, etc.) envisioned for the ton Rand, Inc., Buffalo 5, N. Y. 
post-war period.@ It is estimated that at least 20% of Meratizinc—An 80-page “Metal 
all utility trucks will have to be replaced immediately ee nh oe hens 
“a¢ € cess, rom surtace reparation | 
after ““V" Day, and that many additional trucks and | ‘actin techniques and tho Enishieg | 
much new equipment will be needed quickly.e A large | sprayed metal coatings. A copy of the pa 
£ th I ill d "A # c nee lication can be obtained from Metalliax 
number of these trucks will nee merican Coac Engineering Co., Ine, 38-14 30th St, Lag 
Utility Bodies and Equipment. Island City 1, N. Y.; price $1 postpaid. 


Forcincs—A reference data book # 
titled “The Improvement of Metals | 
Forging” contains data on types, desig 
principles, processes and metallurgy © 
| forgings and a section devoted | : 
| specifications and physical properties © 
various steels, It can be obtained from T® 
| Steel Improvement & Forge Co., Clevelas 
Ohio. 


The American Coach Re- 
placement Plan, that has 
been set up after thorough 
research and field analy- 
sis, will enable you to get 
delivery of required trucks 
at the earliest possible 
date. Let us send you com- 
plete details. Phone, Wire 
or Write today. 

















| INDUSTRIAL TrucKsS—“Unit Loads; Thee 
Handling-Shipment-Storage” is a Dullee 
published by and obtainable from the " 
dustrial Truck Statistical Association, -’ 
South La Salle St., Chicago 4, II. It co 
topics such as types of unit Joad hand 
equipment available, combination sys 
design and construction of pallets, ass™ 
of unit loads, loading and unloading 
warehousing and stevedoring. Case st" 
are included to show what has deen a" 
plished in the way of savings, in the 
dling and packing of diversified typ 

products. 


PUBLIC UTILITIES EQUIPMENT FOR MOTOR VEHICLES 
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Plan for Today 
and Tomorrow 








INSTALL 
20CKBESTOS A.V.C. 
IN CIRCUITS 
EXPOSED TO SEVERE 
OPERATING CONDITIONS 





Rockbestos A.V.C, 600 Volt Power Cable, illus- 
trated*, No. 18 AWG to 1000 MCM, Underwriters’ 
and N.E. Code, Type AVA, Maximum operating 
temperature 110°C., has this permanently insulated 
construction. (Also, with lead sheath and in volt- 
age ratings up to 5000.) 





WHY PERMANENTLY INSULATED ROCKBESTOS A.V.C. 
WILL GIVE YOU DURATION-PLUS SERVICE* 
1. The conductor is perfectly and permanently centered in 
helically applied insulation. 
2. Impregnated asbestos insulation withstands the heat of over- 
loads up to the melting point of copper and won't ignite or burn. 
3. Lubricated varnished cambric for high dielectric strength and 
added moisture resistance, protected from heat and flame by two 
impregnated asbestos walls. 
4. Outer impregnated asbestos wall which serves as a heat- 
barrier against high ambient temperatures. 
5. A tough, rugged, impregnated asbestos braid, resistant to 
heat, flame, moisture, oil, grease and corrosive fumes. 
*One of 122 different wires and cables developed for severe operating 
conditions by Rockbestos. 


Won’t bake brittle, burn, flow or rot. 
Resists moisture, oil, grease and fumes 


In wartime, you want wires and cables in circuits 
that run around furnaces, lehrs, boilers, steam 
tunnels, etc. that give trouble-free service no matter 
how severe the operating conditions. And not only 


hazard. 

5 high 

aap conductor 
tat Wire, rable *- 


do you want them to give duration service but also 
freedom from wire-failures for years to come. 


Rockbestos A.V.C. permanently insulated wires will 





give you just that kind of performance. Because the 
permanent impregnated asbestos insulation is highly 
resistant to heat, flame, moisture, oil, grease and 
alkalies, it won’t bake brittle, crack, bloom, rot, 
flow or swell under the severest conditions. When 
installing new circuits, or rewiring old, plan for both 
today and tomorrow—install Rockbestos A.V.C. in 
all circuits exposed to wire-destroying conditions. 
When inquiring or ordering, please furnish CMP 
allotment number or symbol with proper certifica- 
tion. For samples and literature write nearest branch 
office or: 

Rockbestos Products Corp., 934 Nicoll Street, New Haven 4, Conn. 








ROCKBESTOS A.V.C. 
The Wire with Permanent Insulation 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 
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Get in touch with 


- FIBERGLAS* ELECTRICAL INSULATION 


Fiberglas Tapes available in all widths 
and thicknesses from .003” to .015”. 


Fiberglas Braided Sleevings. 





your Electrical Distributor now! ... 





ATLANTA, GEORGIA 
Insulation & Wires, Inc. 
289 Simpson Street, N.W. 


ALLENTOWN, PA. 


Graybar Electric Company 


BLUEFIELD, WEST VIRGINIA 


National Electric Coil Co. 


BUFFALO, NEW YORK 
General Electric Supply Corp. 
151 West Mohawk 


CAMBRIDGE, MASS. 


Insulation & Wires, Inc. 
181 Portland Street 
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CHARLOTTE, NORTH CAROLINA 


Graybar Electric Co. 
120 W. Morehead Street 


CHICAGO, ILLINOIS 


Insulation Manufacturers Corp. 
565 West Washington Boulevard 


Mica Insulator Co. 
542 S. Dearborn Street 


Prehler Electrical Insulation Co. 
564 W. Monroe Street 


CLEVELAND, OHIO 


Insulation Manufacturers Corp. 
1005 Leader Building 


ELECTRICAL 





Mica Insulator Co. 
1276 W. Third Street 


Prehler Electrical Insulation (o. 
1514 Prospect Avenue 


COLUMBUS, OHIO 
National Electric Coil Company 
794 Chambers Road 
DETROIT, MICHIGAN 


Insulation Manufacturers Corp. 
11341 Woodward Aven 
Insulation & Wires. Inc. 

30 Trowbridge Avenue 


LOS ANGELES, CALIF. 
Leo J. Meyberg Co., Inc 


2027 South Figueroa Street 
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WE NOW AVAILABLE! | rermis iis tiomcoment” || 


to be Made. HT | 


Fiberglas Tying Cords both treated and un- 
treated. 
















A few of the many types of Fiberglas fabricated 
materials, including Fiberglas cloths, tapes, and 
tubings; Fiberglas-mica combination material and 
Fiberglas laminated sheets. 





















Not pictured but also available are: Unprocessed 


yarns, varnished tapes, cloths, sleevings, and satu- a } R E RG LAS 
rated sleevings. 


*T.M. Reg.U.S. Pat. Off. 








Owens-Corning Fiberglas Corporation, Toledo 1, Ohio. | 
Fiberglas Canada, Ltd., Oshawa, Ont. ELECTRICAL INSULATION ad 








~ 


_PaFiberglas Materials are in stock for immediate delivery! } | 





MILWAUKEE, WISCONSIN PHILADELPHIA, PA. ST. LOUIS, MO 
Insulation Manufacturers Corp. Graybar Electric Co. 1 l io & Wi I 
"6, 312 E. Wisconsin Avenue 910 Cherry Street psn 7 — <8 
MINNEAPOLIS, MINN. PITTSBURGH, PA. White Supply Co. 
Insulation Manufacturers Corp. E. B. Beach Company 4343 Duncan Avenue 
ny 316 Fourth Avenue, South First and Ferry Streets SAN FRANCISCO, CALIF 
NEW YORK, N. Y. RICHMOND, VIRGINIA co doa! is ta a 
ee Co. Graybar Electric Co. Pn ae 
* arick Street 
SEATTLE, WASHINGTON 
Mitchell-Rand Insulation Co., Inc. ROANOKE, VIRGINIA Electric Specialty Co., Ine. 
51 Murray Street Graybar Electric Co. 2406 First Avenue 
Graybar Buildi 
PEORIA, ILLINOIS Sibel sap. TRAFFORD, PA. 
Insulation Manufacturers Corp. ROCHESTER, N. Y. Westinghouse Electric & Mfg. Co. 
101 Heinz Court General Electric Supply Corp. Micarta Div. 
i BBBPLECTRICAL WORLD © March 4, 1944 (eee) 44% 
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T. W. Rolph Elected Head 
of Ohio Engineers 


Thomas W. Rolph, vice-president and 
chief engineer of the Holophane Com- 
pany, Inc., New York, was elected presi- 
dent of the Ohio Society of Professional 
Engineers at the convention held re- 
cently in Columbus. 

Mr. Rolph has been prominently iden- 
tified with the illuminating engineering 
field for a number of years. He first 
joined the Holophane organization after 
graduation from Cornell University in 
1907. For six years he served as illumi- 
nating engineer, working on the applica- 
tion, design and testing of Holophane 





products. After a connection with the 
General Electric Co. and the Strong 
Manufacturing Co., Sebring, Ohio, he 
returned to Holophane in 1921, as man- 
aging engineer of the street-lighting de- 
partment. In 1928 he was appointed 
assistant chief engineer and three years 
later chief engineer. It was in 1941 that 
he was made a vice-president. 

He has been active on numerous com- 
mittees of the Illuminating Engineering 
Society. His contributions to illuminat- 
ing engineering progress have been 
many and varied. In addition to design- 
ing lighting systems, he has contributed 
frequently to the technical press and 
has been the originator of many new 
luminoires and lighting devices. In 
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EWS ABOUT PEOPLE 


1940 he was awarded a plaque by the 
National Association of Manufacturers 
as a modern pioneer on the frontier of 
American industry. 


C. A. Powel Nominated 
for A.LE.E. Presidency 


Announcement has been made by the 
American Institute of Electrical En- 
gineers of the nomination of the fol- 
lowing candidates for the offices becom- 
ing vacant on Aug. 1: 

President, C. A. Powel, manager. 
headquarters engineering departments. 
Westinghouse Electric & Manufactur- 
ing Co., East Pittsburgh, Pa.; vice- 
presidents. R. T. Henry, Buffalo, 
Niagara & Eastern Power Corp., Buf- 
falo, N. Y.: J. F. Fairman, Consolidated 
Edison Co. of New York: M. S. Coover. 
Iowa State College. Ames, Iowa; R. W. 
Warner, University of Texas, Austin, 
Tex.; C. B. Carpenter. Pacific Tele- 
phone & Telegraph Co., Portland, Ore.; 
national treasurer, W. I. Slichter, Co- 
lumbia University. New York. 


> Hon. E. B. PENNYBACKER of Parkers- 
burg, W. Va., chairman of the state 
Public Service Commission, has re- 
signed to become a candidate for Con- 
gress in the Fourth Congressional Dis- 
trict. Governor Neely designated for- 
mer Gov. Howarp M. Gore, Republican 
member of the commission, as chairman, 
and announced the appointment of 
Joun B. Smiru, a Clarksburg attorney, 
as member of the commission to serve 
for the unexpired term of Judge Penny- 
backer. 


> FE. Carey Kennepy has been ap- 
pointed assistant to the president of 
The United Corp. For eight years Mr. 
Kennedy has been an engineer and 
financial analyst for the Securities and 
Exchange Commission. Before going to 
the SEC he was assistant to the presi- 
dent of the Blackstone Valley Gas & 
Electric Co. Pawtucket, R. I. 
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Carlisle Joins T. J. Cope 
as General Manage; 


George L. Carlisle, chief of the switch, 
gear-transformer section of the equip. 
ment production branch of the Office of 
War Utilities, has relinquished these 
duties to become general manager of 
T. J. Cope, Inc., Philadelphia, manufac. 
turers of tools and equipment for under. 
ground and overhead cable installations, 
F. G. Harriman, Mr. Carlisle’s deputy 
for some time, has been named to gyp. 
ceed him with OWU. 

Before joining WPB in March, 1942 





Mr. Carlisle occupied the position of 
manager of sales for the Railway & In. 
dustrial Engineering Co., Greensburg, 
Pa. Following graduation from Ohio 
Northern University in 1912 as an elec. 
trical engineer, Mr. Carlisle spent seven 
years in the design, construction and 
operation of coal mines, both in a con- 
sulting capacity and as operating super. 
intendent of plants and equipment. He 
was affiliated with the West Penn Power 
Co. and the Champion Switch Co. before 
joining Railway & Industrial Engineer 
ing Co. as manager of the distribution 
department in 1932. He went to WPB 
to handle switchgear, pole line hard: 
ware, insulation, etc. He was made chief 
of the switchgear section of the equip 
ment production branch of the power 
division when it was organized and was 
recently made chief of the switchgear 
transformer section of the equipmen! 
production branch. 

Mr. Harriman is on loan from the 
Narragansett Electric Co., Providence 
R. L., where he is superintendent of dis 
tribution. 


PC. A. ATHERTON, formerly connected 
with the Champion Lamp Works, ¢ 
vision of Consolidated Electric Lamp 
Co. at Lynn, Mass., is now associate! 
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re. good performance. So, before you start worrying about Pennsylvania Sugar Co. 

1i9 APEXIOR seals up the pores and how to replace your aged equipment, Federal Shipbuilding & Dry Dock 
ec: joints. It is applied with a hand brush have it tested... then APEXIORIZE if Company 

en or power coater after cleaning down to it passes the.examination. Aluminum Co. of America 

nd bare metal. One application lasts 2 to APEXIOR is a safe, sure answer to Allis-Chalmers Mfg. Co. 

On: 3 years, and is easily renewed when lack of new equipment tee the solution Ress af teciving APRRIOR titheiied-~ 
er: worn too thin for protection. APEXIOR to your problem of getting more out of Cleaning simplified. Write, today for Bul- 
He takes the wear .. . not the metal. your present equipment. letin 1290 (Industrial) or 1305 (Marine) 
Ket RECOMMENDED BY Save metal... extend time between telling how to get peak production with 


i0D 
PB 
ne wh Peacelime Plus « «x * 4 Hartime Must 


rear THE DAMPNEY COMPANY OF AMERICA a 
nt Hyde Park 36, Mass. 

The DAMPNEY COMPANY | eee ee 

th : | Please send free Bulletin 1305 (Marine) 

a of America 

Nn 
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dis protective coatingA jor ae 

STATIONARY BOILERS, LOCOMOTIVES AND STEAMSHIPS . a) a a 
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Scrap? Ta 


APEXIOR GIVES BOILER METAL 
YEARS OF EXTRA SERVICE 


Looks, fortunately, are often deceiving. 
Boilers that appear to be ready for the 
scrap pile or for operation at reduced 
pressure, have often been restored to 
good operating condition by APEXIOR. 
If they can pass inspection and a hydro- 
static test, this long-lasting, corrosion- 
resistant, scale-resistant covering will 
“peg” that condition for more years of 


BOILER INSURANCE COMPANIES 
Painting boiler metal is recommended 


APEXIOR | 


Aisles SM 














RECOMMENDED BY ALL U. S. 


by boiler insurance companies. Hun- 
dreds of industrial power plants, utilities, 
railroads and marine operators have 
been following their suggestions. And 
manufacturers of turbines coat shafts, 
rotor bodies and frequently interiors of 
casings with APEXIOR to lengthen the 
life of the metal and to facilitate its 
periodic cleaning. 


boiler cleaning . . . make cleaning easier 


- APEXIORIZE. 

























Users like these have applied 
APEXIOR for years 


It will help you get more service 
from irreplaceable equipment 


The Solvay Process Co. 
Ingersoll-Rand Co. 
Puget Sound Power & Light Co. 
Rockefeller Center, Inc. 
Yale University 
New York Central System 
Chatham Manufacturing Co. 


peak protection. 












AND CANADIAN BOILER INSURANCE COMPANIES 





— a 




















Moin Office: HYDE PARK + BOSTON + MASS. «+ Branch Offices: ATLANTA + CHICAGO - NEW YORK - DETROIT - PHILADELPHIA 


Engineering Sales Representatives — Pittsburgh, Cincinnati, New Orleans, San Francisco, Los Angeles, Portland, Seattle, Phoenix, Denver. 
mp Salt Lake City, Dallas, Houston, Vancouver, B. C., Montreal, P. Q., Havana, Cuba, Honolulu, T. H., 
ated Marine Dept., 114 Liberty Street, New York City, N. Y. 
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INSULATION TESTERS 


Production of “Megger” Insulation Testers at our Phila- 
delphia factory has been accelerated and we have been able 
to reduce the time required to fill orders. At present we are 
building both “Meg” and “Super-Meg” types in ranges up 
to 100 and 1000 megohms with 500-volt hand-cranked 
generators. We continue to supply various other types and 
ratings of “Megger” instruments as formerly. 

* If you now have need for any type of “Megger” tester, let 

Trade Mark Rez. P ° P . ° 

U.S. Pat. OF. us know and we will give you the latest delivery information. 
Ask also for Bulletin 1735-W. 


JAMES G. BIDDLE CO. 


1211-13 ARCH STREET + PHILADELPHIA 7, PA. 





with the development engineering 
partment of the Reynolds Metals Co, 
Louisville, Ky. Mr. Atherton wi! direc 
his attention to the application of 
aluminum to the electrical and py, 
ticularly the lighting industry. 


J. C. Meier Joins Staff 
of “Electrical World’ 


Julius C. Meier, who has been cop, 
nected with the Western Massachusety 
Electric Co., Greenfield, Mass., sine, 
1933, has recently joined the editors) 
staff of ELectrica, Wor.p. 

Following graduation from Clarks 
College of Technology, Potsdam, N. y. 
in 1930, Mr. Meier entered the Weg. 
inghouse test course. Three years late: 
he became identified with the centraj 
station department of the Wester 
Massachusetts Electric Co. in statioy 
operations, later engaging in domesti; 
and industrial service. Subsequently he 
transferred to sales and sales promotion, 
relinquishing these duties to enter the 
hydro department. During the last year 
of his association with the Westen 
Massachusetts company he occupied the 
position of system operator and load 


| dispatcher. 


Mr. Meier is a member of the Wes. 
ern Massachusetts Engineering Associa. 
tion. 


PLeonarp J. Moore, for 13 year 
executive engineer of the San Joaqui: 


| power division of the Pacific Gas 
| Electric Co., has retired because o! 


| 








illness, according to an announcemen' 
by A. Emory Wishon, vice-president 
and general manager of Pacific Ga: 
Mr. Moore was with the company 3) 
years. He is a fellow of the Americar 
Institute of Electrical Engineers. 


> T. B. Wuitson, James G. Biddle © 
Philadelphia, Pa., was elected a men 
ber of the board of directors of that or- 
ganization at a recent stockholder: 
meeting. 


> A. B. Henpricks, JRr., assistant eng’ 
neer on high-voltage testing apparatus 
in the power transformer engineerin: 
division, General Electric’s Pittsfield 
(Mass.) Works, retired on Feb. } 
after 43 years’ service with the com 
pany. In his early career he was 
nected with the Stanley Electric Miz 
Co., from which he was transferred @ 
head of the testing department to 
Pittsfield Works laboratory. He joine 
the transformer engineering depart: 
ment in 191] and later was responsi" 
for major high voltage developmen 
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CONDENSER 
TUBES 


~ ; LZ Wolverine Produces Condenser 














Tubes in the Following Alloys 


ARSENICAL BRASS "2 and 1°" ALLOY 
ALUMINUM BRASS °°76/22/2"' 
ADMIRALTY WITH PHOSPHOR 

CUPRO-NICKEL ‘*70-30"° 
ARSENICAL COPPER 
"70 and 30°’ ALLOY 
"85 and 15'' ALLOY 
"2 and 1'' ALLOY 
MUNTZ METAL 
ADMIRALTY 


In Southwest — Republic Supply Co., 
Houston, Texas 





ats 
of * 


‘ =f CALUMET AND HECLA CONSOLIDATED COPPER COMPANY | 


a WOLVERINE TUBE DIVISION 


: Seamless Copper — Brass 
1427 CENTRAL AVENUE DETROIT 9, MICHIGAN 







i 4 
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LINEMEN ARE 


KLEINMEN 
IN THE SERVICE AND OUT 
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Back home, one contribution we 
can make to speed Victory is the 
conservation of tools peg equip- 
ment. To help in this important 
job, Klein has prepared an illus- 
trated pocket manual on the care @ 
and correct use of tools to assure 
their long life. A copy will be 
sent to anyone interested. 


Today Klein Pliers are winning new 
friends among men whose tough jobs 
make quality pliers a necessity. When 
they return to peace-time occupations, 
many thousands of men who are in the 
armed forces, or who are engaged in 
the manufacture of war material, will 
have the same high regard for Klein 
tools that good workmen everywhere 
have had for almost a century. 
Meeting the demands of the Army, 
the Navy and essential industry is keep- 
ing the Klein plant busy, producing 
the tools so necessary to victory. No 
conversion or change will be needed 
to transform this production to peace- 
time needs as soon as the war is won. 
For Mathias Klein & Sons are today 
producing the tools they have always 
made—only more of them. 


ASK YOUR SUPPLIER 
Foreign Distributor: 
International Standard Electric Corp., New York 


WELTER KLEI 


2 


Ry & Sons 


GO 18 ILLINOIS 






3200 BELMONT AVENUE, CHI Mines 
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including million-volt units stjj| used 

Pittsfield and a two-million-yo|t set . 
Leland Stanford University. My. He, 
dricks attained his late position jn Is 
He has also contributed substantially , 
the design of high-voltage d.c. rectly 
impulse generators, welding transfor 
ers and exciting coils for cyclotron: 


NEMA Gives Testimonig] 
to Charles E. Wilso, 


By unanimous vote at its meeting 
Feb. 9, the Board of Governors of th 
National Electrical Manufacturers 4. 
adopted a testimonial 
Charles E. Wilson, executive vice-preg. 
dent of the War Production Board 
which was subsequently presented y 
him at a dinner meeting of the Ame. 
ican Arbitration Association on Fe 
17. 

At that time Mr. Wilson also received 
the Distinguished Service Medal of th 
American Arbitration Association jy 
recognition of his extraordinary con. 
tribution to the winning of the war, 


> Gorvon K. ToLiaKSEN has been a 
pointed purchasing agent of The Dv 
more Co. of Racine, Wis., to succeed 
J. M. Hamilton. Since June, 1942 
when he joined Dumore after five year 
with the sales organization of the Ne 
tional Cash Register Co., Mr. Tollakses 


has been assistant purchasing agent. 


> Harry R. Westcott, of Westcott t 
Mapes, consulting engineers, Ne 
Haven, Conn., has become president # 
the Connecticut Association for Pla 
ning Postwar Construction, a voluntan. 
non-profit group with offices at 1# 
Orange St., New Haven. L. J. 4 
Julianelle is secretary. J. Gerald 
Phelan, of Fletcher Thompson, Ine. 
Bridgeport consultants, is also a mem 
ber. 


PR. E. Fisuer, vice-president in charg 
of public relations and sales for Pacift 
Gas & Electric Co., was recently name 
Coastal Area district chairman of t& 
Committee for Economic Developmet- 


> FE. S. McLarn, assistant technical ¢ 
rector of the International Standatl 
Electric Corp., New York, has bee 
elected a vice-president of the corpot 
tion. Mr. McLarn has served Inter 
tional Standard Electric and its pred 
cessors for 40 years. He was with tit 
International Western Electric Corp.® 
1925 when it was acquired by I. T. 81 
and became International Standa™ 
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THIS GUARD'S BACK 


is Hlev'ed TURNED 


The Browning Signal System for 
plant protection effectively covers 
every inch of a given “‘beat”’? by 
means of a balanced-capacitance, 
electronic circuit. Proved in serv- 
ice before Pearl Harbor, it obviates 
human failure, releases guards for 


needed man-power. 


Browning Frequency Meters pre- 
check radio transmitters, help 
assure communications clarity 
and dependability. Long have 
been standard equipment for 
police, fire, public utility and 
similar emergency radio sys 
tems. Meet FCC requirements. 


( 
Illustrated Literature Upon Request 
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Wheeler Vapolux Fixtures. 











Made in standard styles for 100 
to 500 watt lamps. All joints dust- 
tight. Scientifically balanced heat 
dissipation. High light output. 










Wheeler Globe-Type Fix- 
tures. Dust-tight and vapor- 
proof. Made in standard 
styles for 75 to 200 watt 
lamps. Same high safety and 
lighting standards as Vapo- 
lux unit. 


for Class II, Group @ Locations! 


In lighting fixtures for hazardous locations, the advantages of 
Wheeler “Skilled Lighting” show up even more outstandingly 
than in more common types of reflectors. 

Wheeler Vapolux and Globe-Type Fixtures comply with all 
requirements necessary or desirable in class I1-G locations. Also, 
they give you the high measure of light output, durability and 
ease of installation and maintenance that can only come from 
better engineering, backed by long experience. In every detail, 
Wheeler Lighting is “Skilled Lighting” developed with the expe- 
rience of over 62 years’ specialization! 

Write for complete Catalog 50 containing full details of these 
high-efficiency, high-convenience units for Class II, Group G loca- 
tions. Wheeler Reflector Company, 275 Congress St., Boston 
10, Mass. ... New York City. Representatives in principal cities. 


Distributed Exclusively Through Electrical W holesalers 


REFLECTOR 


COMPANY 


Lighting Equipment Specialists Since 1881 
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Electric. Mr. McLarn has econ: inued hi 
research and development work with 
LS.E. ever since. 


PHarotp V. Coes, vice-president y 
Ford, Bacon & Davis, Inc., has hea 
elected a director of that organization 
Mr. Coes served as president of th 
American Society of Mechanical Engi 
neers last year. 


> R. L. ANDERSON has been appointed 
chief engineer of the Franklin Tray 
former Co., Minneapolis. He has heen 
in charge of new developments in Army 
and Navy equipment, including weldex 
transformers, crystals and other prod. 
ucts for the military and lend-leay 
Mr. Anderson has been associated wih 
Franklin Transformer Co. since 19) 
In his new position, he will direct p, 
search in connection with military py. 
duction and also will assist jy 
preparing for the company’s post-wg 
production, 





| 


|» Georce H. Ciark, vice-president of 
| the Formica Insulation Co., Cincinnati, 
| has been appointed a member of th 
| subcommittee on wood and plastics fo 
| aircraft of the National Advisory Com 
| mittee for Aeronautics for 1944. Th 
| committee was established by Congres 
|as an independent research and fac 
| finding agency associated with the & 
velopment of aircraft in this county 


> A. D. Ropertson has been appointed 
assistant manager of the motor divisin 
of the Norwood (Ohio) Works of Alls 
|Chalmers Manufacturing Co., Mi 
| waukee. Mr. Robertson was transferred 
from the company’s electrical depart 
| ment in Milwaukee, where he had bea 
|in charge of the marine section. Prie 
to this, he served as a sales engineer 
|the Allis-Chalmers Washington, D. ¢. 
office. Mr. Robertson is a member ¢ 
the American Institute of Electric 
Engineers and the Engineers Society @ 
Milwaukee. 





| > Davin R. Rennie has been appoint 
| superintendent of the Micarta depar 
|ment of the Westingthouse Electric! 
| Manufacturing Co. at Trafford, f 
|Henry C. Guut has been made et 
| neering manager and Josepu E. Cats 
| HAN application manager. All three ¥ 
be located at the Trafford, Pa.. plast! 
| plant. Joining Westinghouse in 1% 
| Mr. Rennie has been assistant supé™ 
| tendent of the feeder division since 1% 
A graduate of the University of Kansé 
Mr. Guhl joined Westinghouse in 1% 
as a member of the graduate stu 
course, and since that time has > 
with the engineering division 0! ™ 
Micarta department. Mr. Callahan * 
came identified with the company ® 
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NUMBER 6 IN A SERIES, 
with gee en ines 


TRACING 


pecorino Lop. = emma 


FIFTEEN YEARS OF KELLETT ROTARY WING PROGRESS *® 


















In Department of Agriculture service, 
Dutch elm disease division, a Kellett 
demonstrated its ability to cut scout- 
ing costs to less than 27% of com- 
parative ground scouting for blight! 


Pioneering New Air Freedom 


), C ERE at Kellett, engineers with | wing accomplishments may contrib- 
ert pioneering minds have been ute tothe cutting of costs and saving 

1a : : . ° . ° 

: veloping and manufacturing ro- _ of time in a wide field of usefulness, 

7 " : ce » . 

y wing aircraft for fifteen years. freed from limitations of airports, 
ear by year they have been accu- and from the usual speed-altitude 

a ulating scientific and in-the-air requirements of aircraft. 
— perience 
part h of thi For instance: In patrolling electric | 
if uch Oo a . ° . ‘ . } 
ne | this progresshasbeeninco- ines, or oil pipe lines, in ranching 
 Pefgmepctation with the research and en- and agriculture wherever it is | 
ng neering y 2 
: y 1g development experts of necessary for aircraft to take off or | 
" € United States Army Ait Forces; Jand in just a few feet where 

e Wil bd during ye nee 
lai : 7 the war, Kellett produc- ability to fly close to ground or tree- 

19% : is, Of Course, concentrated on tops is essential and where 

ue ilitary needs. iP 6 
peri a a ranges of speed from practically | 
194! t Kellett’s expanding corps ofen- | 0 MPH to 125 MPH are necessary. : 
ansds iccts looks forward enthusiasti- _ Kellett Aircraft Corporation, Upper | 


'y to peace, when current rotary | Darby (Philadelphia), Pennsylvania. 


KELLETT | 


A flight of military-type Kellett rotary wing aircraft. | 
They can land on a flat roof, plowed ground or deep 


DEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY grass with scarcely a turn of the wheels 
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G-E NON-RENEWABLE ENCLOSED FUSES 
3-600 Amp., 250 V. or 600 V. 


G-E RENEWABLE ENCLOSED FUSES 
3-600 Amp., 250 V. or 600 V. 


G-E SILVEND FUSES (silver-plated contacts) 
3-600 Amp., 250 V. or 600 V. 


G-E high quality fuses provide dependable overload and 
short circuit protection for all electrical circuits... protection 
for electrical equipment busy 24 hours a day. All these fuses 
are made of the best materials. They are thoroughly tested 
and accurately rated. They are the same fuses General Elec- 
tric uses to protect its own equipment. 


SILVEND FUSES 
Silvend fuses are especially outstanding. They have silver- 
plated contacts and are designed for use with apparatus 
having silver-plated fuse contacts. Heating due to oxidation 
does not occur with this combination. 
For further information see the nearest G-E 
Merchandise Distributor or write to Section 


D341-9, Appliance and Merchandise Depart- 
ment, General Electric Co., Bridgeport, Conn. 


BUY WAR BONDS 


GENERAL ( ELECTRIC 
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1929 and since 1938 has been with th 
agency and specialties division of th 
New York office. 


OBITUARY 


Leo H. Baekeland 


Leo H. Baekeland, inventor of bake 
lite, the material which gave the grea 
impetus to the modern plastics industry, 
died on Feb. 23 in Beacon, N. | * in his 
eighty-first year. 

A native of Ghent, Belgium, p, 
Baekeland came to the United States i 


1889 and soon afterward invented tk 
photographic printing paper which 
sold to the Eastman Kodak Co. Wit 
the money realized, he opened a lab 
ratory in Yonkers, N. Y., and after yea 
of research produced the famous pro 
uct, bakelite, in 1906. From 1910 unt 
his retirement in 1939, Dr. Baekelan! 
was president of the Bakelite Cor. 
which manufactures the material a 
licenses other factories to use its pro 
esses. 

During World War I, Dr. Baekelas 
was a member of the U. S. Naval Ca 
sulting Board and turned over mat 
plastic products to war industries. ft 
was the recipient of many awards a 
medals, including the first award of t 
Chandler Medal for chemical researé 
the pioneer trophy of the Chemict 
Foundation and the grand prize at & 
Panama-Pacific Exposition in 1915. 
was United States delegate to the Inte 
national Congress of Chemistry in 1% 
Dr. Baekeland was an honorary mem 
of the Electrochemical Society. 


> Eimer E. Boyer, 82, for many y@ 
employment manager at tiie Rive 
Works of General Electric in Ly 
Mass., died at Bridgeport, Con. © 
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LARE TYPE “G” “CUSTOM-BUILT” RELAYS 
HAVE WIDE RANGE OF UTILITY 


Features of the 
Clare Type "“G” 


1. Standard spring assemblies 
may embody any combination of 
the five forms illustrated. 


2. Itcan be provided with twelve 
different standard—or special— 
types and sizes of contacts which 
are welded to the nickel silver 
springs by a special process. The 
contacts are made from precious 
metals and alloys, such as silver, 
palladium, palladium-iridium, 
tungsten and elkonium. They can 
be furnished in sizes from .062” 
silver, rated at 1 ampere, 50 
watts to .1875” tungsten, rated at 
4 amperes, 500 watts. Various 
types may be incorporated in one 
relay. Also furnished with Micro 
or other snap-action switches 
which carry a higher rating. 

3. Special anti-vibration springs 
guard against accidental or vi- 
bration-induced operation of the 
relay. 


4. All exposed metal of the Type 
“G" is cadmium plated to with- 
stand a 200-hour salt spray test. 
5. Standard insulators are made 
of special heat treated Bakelite 
that permits punching without 
cracks or checks and possesses 
minimum cold flow and low 
moisture absorption properties. 


6. The patented spring bushing 
insulators are made of Bakelite 
rod, These strong, hard, long 
wearing bushings are essential 
where heavy contact pressures 
are employed, where vibration 
exists or heavy duty service is 
desired. 

7. The heelpiece, coil core, and 
armature assembly of this relay 
are of magnetic metal carefully 
annealed in precision ovens. 

8. Coils are carefully wound to 
exact turns on precision ma- 
chines. Lead-out wires are se- 
curely soldered. Coils impreg- 
nated with a special varnish are 
available. Data regarding resist- 
ance, number of turns, type of 
wire appear on the coil as illus- 
trated. The coil is protected with 
a (ransparent acetate covering. 
9. The Type “G” is particularly 
idaptable for plug-in mounting, 
permitting easy service and re- 
placement. 
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LARE 


vstom-Built” Multiple Contact Relays for Electrical, Electronic and Industrial Use 


APPLICATIONS 


Contact springs employing any of these forms can be furnished. 


=e jae Tae, 








Contacts of 
rore metals mode 
ind special G 
ee by a patented 
sHf 
ohile® £: process ideal 
over-all 


welded to 
nickel 


Bakelite rod 





Liftraiaehilels mel ite! 
shows twin 
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Clare Type “G” Short Coil Relay 


The innumerable contact arrangements supplied by the Clare 
Type “G” Relay make it readily adaptable to a wide range of 
utility applications. 





These simple, rugged “custom-built” relays are especially valua- 
ble for use in operating control panels... supervisory control 
boards... load dispatching centers where signals are indicated 
from remotely located switches . . . circuit breakers, network 
protectors and other equipment. 








Check the features of the Clare Type “G” Relay given here and 

you will know why they are being increasingly used in spots 
< where hard service, long life and dependability are of prime 

consideration. 





Like all Clare Relays, the Type “G” is carefully designed, pre- 
PEL cisely manufactured from the finest materials and accurately ad- 
justed. These factors assure that the Clare Type “G” Relay will 
reduce overall relay cost, simplify installation and insure better 
es and more dependable performance. 


Clare engineers are ready at all times to assist in the development 
of a Clare “Custom-Built” Relay to meet any new and unusual 
requirement. Send for the Clare catalog and data book. C. P. 
Clare and Company. 4719 West Sunnyside Avenue, Chicago 4 
(30), Illinois. 


RELAYS 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 















New Saw-Gun Saws and Files in 
Hard-to-Get-At Places 


Jobs of sawing and cutting that are 
inaccessible to ordinary tools, are now 
made possible with the recently devel- 
oped Saw-Gun. It works equally well 
on wood, plastics, light and heavy 
gauge metals (corrugated or plain— 
stainless and monel), castings, rods 
and other materials. The Saw-Gun 
saves hours on panel notching and 
slotting operations. doing work ordi- 
narily requiring the use of several tools. 


It is propelled by electric power, 
compressed air or flexible shaft and 
provides an efficient portable power- 
saw or file, that can be carried from 
place to place. 


The Saw-Gun is operated by placing 
cutting edge of saw blade against work 
and turning on power. Filing is ac- 
complished in the same manner by 
inserting a file in the tool instead of 
a saw blade. 


We hope this has proved interesting 
and useful to you, just as Wrigley’s 
Spearmint Gum is proving useful to 
millions of people (much to their 
surprise) working everywhere for 
Victory. 


You can get complete information from 


the Mid-States Equipment Company, 
2429S. Michigan Ave., Chicago 16, Ill. 


(914) 
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Permits sawing and filing in spots 
inaccessible to ordinary tools. 














Can be directly connected to electric 
drill, air drill, or flexible shaft. 
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Feb. 9. He began work with the Thon 
son-Houston company in 1885 and a 
electrical superintendent at the ta 
factories for a long period, bein g deal 
associated with Elihu Thomson, f y 
Rice, Jr., C. A. Coffin and A. [., Roby 
pioneers in G.E. and industry dey 


el 
ment. Mr. Boyer retired in 1939, ’ 


Clinton T. Booker 


Clinton T. Booker, manayer 9; the 
Great Falls division of the Montan; 
Power Co. and for years one of the 
city’s leading business executives. died 
in that city recently in his Sixty-second 
year. 

As a boy Mr. Booker was a |i, 
rider for the old Helena Power Co, ani 























won the friendship of scores of old 
timers in remote sections of the sta 
Following graduation from the § 
college at Bozeman with an electric 
engineering degree, he joined the Ms 
tana Power Co. staff and was employs 
in Butte before going to Great Fu 
in 1912, where he resided until 2 
death. From 1917 to 1934, Mr. Boole 
served as division superintendent a 
was also in charge of the compan’ 
commercial department. He was # 
pointed manager of the Great Falls é 
vision in 1934, succeeding the # 
Frank Scotten. In the course of & 
duties, Mr. Booker traveled extensive! 
through Montana and was widely know 
in many communities. 


> Lee A. JOHNSON, assistant zene 
sales manager, Northern Electric “ 
Montreal, died on Feb. 12 at his hom 
in Montreal after a brief illness. He® 
61 years of age. Born in Glidden, lo# 
and educated at the Universities of lo 
and Wisconsin as a civil enginett.” 


er . . e, 14 
joined Northern Electric Co. in ” 
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yow PRECIPITRON’ works 


You get 90% CLEANER Air 
with ELECTRIC Air Cleaning 








Yes ...90% cleaner air than is provided by conventional air 


cleaners. For each ounce of dirt that “escapes” in a mechanical 





air cleaner, Jess than 1/10 of an ounce gets through the Precipi- 
tron. The reason for this is that the Precipitron, operat- 
ing electrostatically, removes air-borne particles as small as 


1/250,000ths of an inch in diameter. 


Uncleaned ait contains dirt 
particles of various sizes. 


Sealed within the ventilating duct so that all air must pass 
through it, the Precipitron operates silently, efficiently, with no 
more moving parts than a storage battery. At the front of the 
unit (or cell), two fine tungsten wires and three grounded rods 
create a strong electrostatic field. As each particle of dirt passes 


Mechanical cleenets permk through this field, it receives a positive charge of electricity. 


small particles, or about 10% 
of the dirt, to “escape.” 





These charged particles are then carried by the air stream to 
collector plates \ocated behind the electrostatic field. Here the 
dirt particles are quickly “grounded” on the oppositely charged 
plates. And here they stay... until the plates are washed down 
with water and the deposit flushed harmlessly down the drain. 


Precipitron removes the small 


particles, too; i 4% effi- 
cient Gused fe ialehe tests). 


Because Precipitron consistently removes more 
Sinaia than 9914% of ALL air-borne dirt (measured by 
mumioirving “cons. ue weight), it has given a new meaning to commer- 
~~ = cial and industrial air cleaning. For full informa- 
tion on Precipitron and its applications... for 
immediate use in vital war production...or 
postwar use in other fields . . . write Westinghouse 
Electric & Manufacturing Company, Edgewater 

Park, Cleveland, Ohio. 


ross section of Precipitron installation in typical air conditioning duct. ete i cciieiines a a 
rade-mark registered in U. 


estinghouse Precipitron 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 


Tune in on John Charles Thomas, NBC, Sundays, 2:30 p.m., E.W.T. 
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G.E. Reports Slight 
Decrease in Net 


General Electric Co.’s net income for 
1943 totaled $44,923,000, compared 
with $45,082,000 in 1942, Gerard Swope, 
president, has announced. These earn- 
ings were equal to $1.56 a share on the 
company’s outstanding common stock, 
the same as shown the preceding year. 

After provision for voluntary price 
adjustments on war contracts, ship- 
ments billed during 1943 amounted to 
$1,358,000,000, or 39 percent more than 
in 1942, the previous record year. 

Federal income and excess profits 
taxes for 1943 totaled $206,000,000, 
while the estimated gross amount of 
all taxes payable for 1943 was $237.- 
700.000. compared with $223.700,000 
in 1942. 

Discussing the company’s post-war 
prospects, Mr. Swope told a press con- 
ference that General Electric had “no 
definite” post-war plans, but that the 
matter was under constant considera- 
tion. Reconversion, as far as General 
Electric is concerned, he said, will not 
present too difficult a problem, since 
most of the products now being turned 
out are the same as were produced in 
pre-war years. The company’s prin- 
cipal conversion job, he added, will be 
in the appliance division, since this 
end of the business is devoted to the 
turning out of combat materials. 


Will Ship Containers 
on “No Charge” Basis 


Effective March 1, General Cable 
Corp. announce that all containers will 
be shipped on a “no charge” basis and 
no payment or deposit will be required. 
Thus ends, on the part of this manufac- 
turer, the practice of many years stand- 
ing by which the return of cable reels, 
wire spools and other re-usable contain- 
ers was sought to be encouraged by put- 
ting a cost on their non-return. Cable 
buyers will be requested to return con- 
tainers promptly but will not be charged 
if they do not. 

Included in the announcement is an 
offer by General Cable to allow credit 
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on all containers which have been billed 
and paid for, provided they are returned 
on or before Feb. 28, 1945. This offer 
allows reels standing in yards and ware- 
houses to be returned for credit at any 
time in the coming twelve months. 


Generator Orders 
Soar in December 


The index of new orders for motors 
and generators, compiled by the Na- 
tional Electrical Manufacturers Associa- 
tion, advanced 280 points in Decem- 





NEMA INDEX, value of orders received 


ber—to 587 from 307 in November, an 
increase of 91 percent. It compares with 
697 for December, 1942. a decrease of 


16 percent. 


Compilation of the figures for the in- 
dex of orders received for transmission 
and distribution equipment has been 
discontinued for the present due to 
the suspension of certain monthly sta- 
tistical activities affecting several of its 
components. The index will be resumed 
when complete data are again avail- 


able. 


ELECTRICAL WORLD @ March 4, * 





RCA War Output Up 
100 Percent in' 


Radio Corp. of America’: 
of war materials in the radio, sound aj 
electronics fields, for both the arma 
forces and the United Nations, increag 
last year more than 100 percent », 
1942, the company’s annual reno, 
stockholders disclosed. 

Net profit for 1943 amounted to $i] 
192,452 after all operating expen 
taxes and other charges. This was equl 
after preferred dividend requiremen, 
to 50.5 cents a share on the outstanis 
common stock, and compares with 4 »4 
profit of $9,002,437, or 41.7 cents ao 
mon share in 1942. Total gross inoyp 
of the corporation from al! source: : 
gregated $294,535,362 last year, o 
pared with $197,024,056 the year bel 

In his report to stockholders, Dy 
Sarnoff, president, stated that “the ma 
agement of R.C.A. is alert to the pp 
lems of reconversion, to the post 
application of wartime developm: 
and to the manufacture and distrihy: 
of peacetime products,” adding } 
“post-war planning is being condve: 
without interfering with the task 
war.” 

















port 


More Plants Receive 
Army-Navy “E” Aw 


Among the recent recipients 
Army-Navy “E” Awards for excelle 
in war production was the Ilg Elen 
Ventilating Co. of Chicago which ean 
the right to affix a star to their fh 
“E” flag. Renewal of their award 
dicated continuance of the comp 
splendid production record. 

Other manufacturing concerns ¥ 
received the award last week » 
The Erco Radio Laboratories |: 
Hemptstead, N. Y. and the Wyane 
(Mich.) plant of E. I. du Pont 
Nemours & Co. 


New Owners Acquire 
Wheelco Instrume 


Assets of Wheelco Instrument: ' 
Chicago, have been purchased !y! 
A. Hansen and Cary H. Stevenson. 
presidents of the Lindberg Engine 
Co., Chicago, and several as-0# 
The business of the industrial 
ments firm will be continued at the: 
location under a new corporatiil. 
Wheelco Instruments Co. 

Officers of the new company 4 * 
Hansen, president; Mr. Stevens! “3 


184 


an 











ry and treasurer; Richard Schoenfeld 
4 Theodore Cohen, vice-presidents of 
« old company, as vice-presidents. Mr. 
hoenfeld will be in charge of sales 
bd production. Both Mr. Hansen and 
Sievenson will continue to be active 
management of Lindberg Engi- 







r. 
the 
ering Co. 





fembership Insignia 
Approved by NEMA 


A special monogram to indicate mem- 
rship in NEMA has been designed 
the Industrial & Commercial Light- 
¢ Equipment Section, for use on 

















































































Ne tion members’ stationery, publication 


Flee ertising, and direct mail material. 
an ft not as labels or tags on their manu- 

fk tured products. 

a he use by any NEMA member of 
a s insignia, illustrated here, has been 
yroved by NEMA counsel and the 

e ard of governors. subject to each 

’ : ividual company’s policy in the mat- 
fi 

and = 

Por * 


trg-Warner to Get VT 
Loan of $50,000,000 


org-Warner Corp., Chicago, has ar- 
met ed a $50,000,000 Victory Termina- 
(VT) loan providing credit reserves 
use during and after the war, C. S. 
is, president, has announced. 
on. he credit, which will extend through 


inet - 31, 1946, was negotiated through 
<oCil Continental Illinois National Bank & 
| ins st Co. of Chicago, which acted as 
the # | for twelve banks in that city, New 
tion. K and Detroit. 


bierest on money borrowed will be 
percent a year, while the company 
pay three-eighths of one percent a 
on the unused portion of the credit. 
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628 Pages 





in March. 


MODERN TURBINES 
By Louis E. Newman, Allen Keller, John 
M. Lyons, and Laurence B. Wales 
170 Pages $2.50 


A practical and authoritative discussion on the 
selection and characteristics of turbines, which 
power-plant operators, mechanical and electrical 
engineers will find valuable for constant refer- 
ence. 


ELECTRIC MOTORS IN INDUSTRY 
By D. R. Shoults and C. J. Rife; 
Edited by T. C. Johnson 
389 Pages $4.00 


Designed to give engineers a practical knowl- 
edge of electric motors as used in industry. In- 
cludes the characteristics and control of electric 
motors, electron tubes and electron devices, with 
numerous illustrations and examples of their 
uses. 


ENGINEERS’ DICTIONARY 
Spanish-English and English-Spanish 
Compiled by Louis A. Robb 
423 Pages Flexible Binding $6.00 


\ practical, up-to-the-minute dictionary of engi- 
neering and construction terms, expressly pre- 
pared for Pan-American use. Uses the Spanish 
of Central and South America. 


STATISTICAL ADJUSTMENT OF DATA 
By W. Edwards Deming 
261 Pages $3.50 


Unifies under one general principle and solu- 
tion such problems as statistical procedures asso- 
ciated with curve fitting and other adjustments 
to least squares. 


CIRCUIT-ANALYSIS OF A-C POWER 
SYSTEMS—Vol. | 
By Edith Clarke 
540 Pages $6.00 


A valuable sourcg of practical material; helps 
electrical and consulting engineers to understand 
symmetrical and related components, and the 
solution of unbalanced power systems. 





JOHN WILEY & SONS, INC. 


440 Fourth Avenue, New York 16, 
he 


Please send me on ten days’ approval the 
books I have checked in this advertisement 
(or I am attaching to this coupon a separate 
list of the books desired). At the end of that 
time, if I decide to keep the books, I will 
remit indicated price plus postage; otherwise 
I will return the books postpaid. 





RECENT WILEY BOOKS IN 


ELECTRICAL ENGINEERING 


Post-war plans in your field are being made now. This, then, is the time 
to prepare for new duties. Look over the important titles listed below. 
Make your selection and order today from the coupon. 


MATERIALS AND PROCESSES 
Edited by J]. F. Young 


An extremely helpful volume, offering a broad background for the design 
engineer. Tells how to choose the right material for designing, and how 
to design the product so that it is proportioned with respect to the material 
to be used, and detailed to accommodate the method of processing. Read) 


ON APPROVAL COUPON 


Name ... 
Address 
City and State . 


Employed by ... 


$5.00 








TRANSIENTS IN LINEAR SYSTEMS— 
Vol. | 


By M. F. Gardner and J. L. Barnes 
389 Pages $5.00 
For electrical and mechanical engineers, a sim- 
ple treatment of linear invariant physical sys- 
tems. Includes such subjects as the nature of 
transients, the Laplace transformation, trans- 
formation of elementary functions, and the trans- 
formation and algebraic solution of equations. 


ECONOMY LOADING OF POWER 
PLANTS AND ELECTRIC SYSTEMS 
By M. J. Steinberg and T. H. Smith 
203 Pages $3.50 
An explanation of the fundamental theory of 
incremental rate and of its application in the 
solution of load-division problems encountered 
in the production and transmission of electrical 

energy. 

MAGNETIC CIRCUIT AND 
TRANSFORMERS 
By The Electrical Engineering Staff of the 
Massachusetts Institute of Technology 

718 Pages $6.50 
A thorough treatment of the principles asso- 
ciated with the concepts of interlinked electric 
and magnetic circuits and their application to 
the analysis of transformers. Practical appli- 
cations are made both to heavy-current power 
and light-current control, measurement and com- 
munications problems. 


WORK METHODS MANUAL 


By Ralph M. Barnes 
136 Pages $1.75 
A brief volume on the fundamentals of good 
work methods, for shop foremen, supervisors 
and workers. Includes a full discussion of 
process charts, man and machine charts, and 
operation analysis. Ready in March, 
CONTROL OF ELECTRIC MOTORS— 

Second Edition 

By P. B. Harwood 
Approx. 528 Pages Probable Price $5.00 
Conforms to the latest practice; includes re- 
cently developed devices and methods. New 
chapters cover synchronous motor control, single- 


phase motor control, and variable-voltage con- 
trol. Ready in March. 
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Reduce Outages 
Avoid Cable Wear 
Reduce Maintenance | 








RELIABLE 
CABLE HANGERS 


prolong life of cables 
and conserve strate- 
gic materials by elim- 
inating wear on cable 
sheaths or on insulation of hand 
made cables. Reliable cable 
hangers hold cable and mes- 
senger together tightly with wide 
bearing surfaces which eliminate 
snaking and chafing. They are 
easily applied and make instal- 
lations that are permanent and 
very neat, 


tee 


A 
A / 


rPeteie COR CAG Y 


LOVER 35 YEARS SERVICE TO THE UTILITIES 
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Field Reports on Business 


The heavy industries continue to turn in favorable reports though trends in some 
war industries show increasing irregularity. A feature of the electrica! marke 
is the number of inquiries for special electrical apparatus in the control field for 
research on post-war products. Retail trade spotty. 


NEW YORK 


Despite some increases shown in electric 
power, steel, and lumber recorded for the 
past week, business activity declined from 
147.1 to 145.5, according to the New York 
Times index. The drop in miscellaneous 
carloadings was most important from the 
standpoint of weighted influence, with de- 
clines in “all other” loadings and paper- 
board exerting a lesser influence on the 
combined figure. Retail trade was active 
here last week, but volume fell behind the 
comparative sales in 1943, which were 
swollen by the continued scarce buying of 
apparel. Department store volume ran about 
5 percent behind the similar week in 1943. 

Civil engineering construction volume in 
continental U. S., according to Engineering 
News-Record, for the short week due to the 
Washington’s birthday holiday totaled $22,- 
161,000. This volume is 60 percent below 
the total for the corresponding 1943 week 
and compares with $37,043,000 reported for 
last week. 

The current week’s construction brings 
1944 volume to $274,396,000 for the eight- 
week period, a decrease of 48 percent from 
the $533,068,000 for the eight weeks of 
1943. Private construction, $53,231,000, is 
2 percent above last year, but public con- 
struction, $221,165,000, is down 54 percent 
due to the 11 percent decline in state and 
municipal and the 56 percent drop in 
federal. 


NEW ENGLAND 


A plant being built for war production 
by Boston engineers is receiving large 
amounts of electrical equipment including 
motors for pumps ranging from 2 to 15 hp., 
and switch and control apparatus. The 
stepping up of submarine construction here 
has resulted in large rush orders for special 
heating and ventilating units. Textile plants 
are buying motors and control at a moder- 
ated rate as compared with last month. 
Boston Elevated is putting into service part 
of a 150 trolley car order of the P.C.C. type 
equipped with G.E. and Westinghouse 
power units. 

General Insulated Wire Co., Providence, 
has been awarded a DFC contract amount- 
ing to $40,000 to provide additional plant 
equipment. Boston has joined with the War 
Emergency Radio Service net-work, having 
been granted a license to operate defense 
radio stations in time of emergency. The 
set-up will include the location of 35 broad- 
casting stations throughout the city area 
staffed by licensed operators. Last week a 
Rhode Island manufacturer submitted bids 
for a group of motor-driven circulating 
pumps and Massachusetts firms submitted 
bids for electric heaters rarfging from 1,000 
watts to 3,000 watts rating, radio acces- 
sories small motor-driven bench tools, small 
switches, wiring devices and insulating ma- 
terial, 

Inquiries for special electrical apparatus, 
especially in the sensitive control field, for 
research and experimentation on post-war 
products are increasing. Sylvania Electric 
Products, Inc., has installed a branch ap- 
pliance plant at Dover, N. H. Despite war- 
time limitations on building activity, United 
Illuminating Co., New Haven-Bridgeport, 
Conn., added 1,350 residential customers in 


1943. The average residential customer iy 
creased his annual consumption from gy 
to 971 kw.-hrs. 


CHICAGO 


Among the important industria] expan 
sion projects started in February in th 
Chicago area are: A laboratory for Amer, 
can Steel & Wire Co. at Joliet; a new hey, 
treating building for Allied Stee] Cag; 
Co, at Chicago Heights. Pullman Standay) 
Car Mfg. Co. is adding two shipways to iy 
yards on the Clumet River here. Expansig, 
of industrial facilities in the Chicago ary 
in February involved expenditures totaling 
$7,893,000 and brought the new industri) 
plant investment in Chicago since the stay 
of 1944 to $15,641,000. 

In Eau Claire, Wis., the large Unite 
States Rubber Co. plant is being reco, 
verted from munitions production to th 
manufacture of synthetic rubber tires {fq 
military and essential civilian use. Nes 
machinery is being installed. Productig 
will be started in the spring and 3,500 wil 
be employed when full production 
reached. 

Production of diesel electric freigh 
locomotives at the Electro Motive plant ¢ 
General Motors Corp. in La Grange is nr 
ported progressing at a rate 25 percen 
higher than the peak price time rate. Eb 
gines totaling 50,000 hp. are in variow 
stages of completion at the plant. Tk 
company is also building for the Nay 
diese] engines having a combined hore 
power far larger than that in freight loco 
motives. 


PACIFIC COAST 


Orders and prospective orders in this are 
include five miles of 230-kv. wood pole lin 
construction in Washington; a $948.10 
series of contracts in Seattle area, witht 
revised lighting system, including a % 
kva. substation for naval ordnance deps 
being the major item; $1,105,006 addition 
to McClelland Field at Sacramento, inclu¢ 
ing considerable lighting; a fleet of 40 m 
tors, sizes 10 to 100 hp. for food machines; 
five 450-hp. motors for an oil refinery; at 
allocation of $850,000 for 4th Avenue sub 
station in Seattle. 

The outstanding order of its kind coven 
$175,000 of condensers, voltage regulator 
and other equipment for Hendon substatia 
of Pacific Gas & Electric Co. 

New government construction coven 
$1,333,000 for naval installations in .# 
Francisco area, including Treasure Island; 
$750,000 expansion of Norco Hospital; 1 
328-bed Veterans Hospital, costing $750,00 
in Sheridan, Wyo.; a $500,000 engine \e 
building near Sacramento; and $2,506, 
for expansion of a Marine Corps Base. 

The outstanding installation covers § 
$40,000,000 negotiated contract for nat 
ordnance test station in Kern County, (al 

Pacific Coast electrical business 1s ® 
flecting the recent change from naval w 
construction to naval repair and refitting # 
many shipyards. Orders for such jobs 
which are regularly increasing, are usu! 
wanted in a hurry in unforeseen quantue 
so that electrical stocks to cope with thi 
business are needed on the ground with! 
subsequent increase of inventories 
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lectric Instrument 
Standards Revised 


ket ‘American Standards Association has 
nounced revisions of American war 
ndards for electrical panel-type in- 
uments and shunts. These standards 
wide for complete interchangeability, 
vi th electrically and mechanically, 





for 


" hile leaving the manufacturer free to 
» his ingenuity in design of the “in- 
Hes” and to introduce improvements. 
- hey cover performance requirements, 
the t methods, standard dimensions and 
ne mves for a standard series of the 
eat truments mentioned which will meet 
lat » demand by the armed forces. 
0 ity These second editions of the two 
sion andards were prepared through the 
area ordinated efforts of representatives of 
ia dustry and the armed services, at the 
tan quest of the War Production Board. 
American War Standard, Electrical 
ited dicating Instruments (2%%- and 3%4- 
th ch, round, flush-mounting, panel-type) 
for 39.2-1944) may be obtained for 50 
New nts a copy and the standard for 
kternal Ammeter Shunts (C.39.5- 


b43) for 25 cents a copy from the 
erican Standards Association, New 
igh ork. They are available from the 
pvernment agency concerned, without 
arge. for procurement purposes only. 


oe Pptory of Plastics - 





Screened in N. Y. | 


“The Formica Story”, a motion pic- 
area re in color presenting the development 


7 the laminated plastics industry, had 
ey premiere in New York last week. | 
640 Produced for the Formica Insula- 
ep m Co. of Cincinnati, manufacturers | 
i laminated plastics, the picture gives | 
a e early history of plastics and records 
we e beginnings of Formiea. 
an Narration accompanying the film tells 
sub f the processes involved in the manu- 
i cture of laminated plastics for indus- | 
ie ial, aircraft, and decorative purposes | 
tion bgether with applications of the prod- | 
J t and the anticipated expanded new 
Ses es in the post-war tomorrow. 
nd; 
.. 
(00 . 
r 

alutes EMI Members 
3 4 
amd Last week, members of the electrical 
al anufacturing industry and their em- 
a oyees were saluted by Fred Waring 
‘i nd his Pennsylvanians on the Chester- 
obs, “Id hours. 


Waring paused in the middle of his 
p ilar servicemen’s program to tender 
vute to the industry for “its great 
niributions to the war effort.” 
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TEEL—and steel alone— 
possesses the rugged strength required for guying 

a pole structure... for steel can take the punishment encountered 
both in construction and in service. 


All the strength and ruggedness inherent in steel is developed to 
the fullest extent in Crapo Galvanized Steel Strand. Each size and 
grade is manufactured from steel of selected analysis and processed 
from start to finish to do the job for which it is intended. 


The heavy, ductile, tightly-bonded zinc coating—applied by the 
famous @rapo Galvanizing Process—provides lasting protection 
against corrosion; extends the life of the strand beyond the normal 
period of replacement. 


There is a size and grade of Crapo Galvanized Steel Strand for 
every practical need. Consult the distributor of Crapo Galvanized 
Products near you, or write for further information! 


INDIANA STEEL G WIRE COMPANY......MUNCIE, INDIANA 


ROG OXO) CIVANIZED 














ISTIEELR 
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Every phase of 
electrical maintenance 
and repair work 
covered in this library 











hew-to-do-it informatien 


Every man concerned with the care and 
repair of electrical machinery should have 
these practical books, with their helpful 
tables, diagrams, data, methods and kinks. 
Every one of the five volumes 18 jammed 
to the covers with sound, how-to-do-it in- 
formation—the kind you have to have when 
anything goes wrong. Liberal use has been 
made of practical data and practice in re- 
pair shops so as to combine the good fea- 
tures of a library of methods with hand- 
beok information covering these methods. 


Electrical Maintenance 
and Repair Library 


2042 pages, 1721 illustrations and diagrams 


These books show you how to 

—install all types of motor and generator 
units; 

—locate breaks in armature windings and 
do a workmanlike job of rewinding; 

—know just what is wrong with an elec- 
trical machine and take charge of in- 
stallation and maintenance work; 

—make accurate tests of switchboards and 
apparatus and correctly balance the 
power with the load; 

—handle every sort of wiring job; 

—show competence, whether it be in the 
use of a Stillson wrench or a Wheatstone 
bridge. 


Includes trouble-shooting book 


Now, in addition to four well-known practical books 
on all details of testing, connecting, rewinding, in- 
stalling and maintaining electrical machinery, the 
Library includes Stafford’s Troubles of Blectrica/ 
Equipment, a handy book giving belpful maintenance 
information, special trouble-shooting charts, explana 
tions of symptoms and causes of machinery troubles, 
specific remedies, etc. This revised library gives you 
the ability to handle bigger jobs with surety of 
results. P 
10 days’ examination 


Easy monthly payments 


We want you to examine this Library for 16 days. If 
you don’t want them at the end of that time, there's 
no obligation to keep them. On the other hand if you 
decide you want the help these books can mart the 
small monthly payments then, and in s short time the 
right while you have been using them. 


books are yours, 
Send the coupon today. 














EXAMINATION COUPON 





McGraw-Hill Book Co., Inc., 

330 W. 42nd 8St., New York 18, N. Y. 

Send me Electrical Maintenance and Repair Library, 5 
volumes, for 10 days’ examination. If I find the 
satisfactory, I will send you $1.00 in 10 days, and 
® month until $15.00 has been paid. Otherwise I 
return the books postpaid. 
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Sales 
Opportunities 


lowa—lowa Elettric Light & Power Co., 
Cedar Rapids, plans extensions in transmis- 
sion lines in several counties. Application 
has been made for permission and work is 
scheduled to begin soon. 

Texas—Southern Acid & Sulphur Co., 
Rialto Bldg., St. Louis, will make exten- 
sions in branch plant for production for 
government, including several new process- 
ing and manufacturing buildings, with ma- 
chinery and electrical equipment. Work 
will begin soon. Cost estimated about 
$3,400,000, with financing by Defense Plant 
Corp. 

WYOMING 
ans’ Administration, 


Construction Service, Veter- 


Washington, 


mated to cost about $750,000, with mechani- 
cal and electrical equipment and facilities. 
Extensions will be made in power substa- 
tion and underground distribution system 
for increased service. Appropriation in 
amount noted has been authorized. 


FLoripa—Water Department, Tampa, 


Ay ry 
Bid eo Ot Sa a 
plans two large additions to institution, esti- | 















plans installation of two motor-driven pump- | 


ing units of 12,000,000-gal. per day rating. 
with controls and accessory equipment in 
connection with extensions in main water- 
works station. Also will install chlorinator 
and other equipment, new oil burners for 
present boilers and improvements in exist- 
ing pumping machinery. Cost estimated 
about $200,000. Bids are scheduled to be 
asked soon. It is understood that project 
will have a priority rating. Robert & Co.. 
Inc., Bona Allen Bldg., Atlanta, Ga., is con- 
sulting engineer. 

PENNSYLVANIA—Kaiser Cargo, Inc., Bris- 
tol, will carry out expansion in aircraft 
plant for production for government, in- 


| cluding additional buildings with machin- 


ery and electrical equipment. Cost estimated 


| about $730,000, with financing by Defense 


Plant Corp. Proposed to proceed with work 


| at early date. Main offices of company are 


| at 625 El] Camino Real, Palo 


| new standards, feeder lines, etc. 


1 Alto, Calif. 
Company is an interest of Henry J. Kaiser 
Co., Oakland, Calif. 


Texas—City Council, Goose Creek, John 
Harkins, city manager, plans extensions and 
improvements in street-lighting system, with 
! This is 
part of a municipal post-war expansion 


000 is planned. 


FLoripA—Navy Department, Washington, 
D. C., has authorized expansion in Naval 
Air Station, including shops, warehouses 
and other buildings, with mechanical and 
electrical equipment and facilities. Also 
will make extensions in electrical distribu- 
tion lines and service connections. Entire 
project is estimated to cost about $1,019,- 


in charge. 


OrEcon—Wood Chemical Co., 
Charles Snellstrom, president, has selected 
tract of about 30 acres of land for new plant 
for production of industrial alcohol from 
sawdust and wood waste. It will consist of 
a group of one and multi-story buildings for 
processing and general manufacture, with 
machinery and electrical equipment for 
large output. A power plant and pumping 
station are planned. Cost estimated about 
$3,600,000, with financing scheduled to be 
authorized by Defense Plant Corp., at early 
date. Entire production at plant will be for 
government account. Smith, Hinchman & 
Grylls, Marquette Bldg., Detroit, Mich.. are 





| architects and engineers. 
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| program, for which a fund of about $5.000.- | 


000. Public Works Officer at station will be | 


Eugene, | 








What Makes J 
Mailing Click? 


@ Advertising men agree 
—the list is more than half 
the story. 


McGraw-Hill Mailing 
Lists, used by leading mony. 
facturers and industrial sery. 
ice organizations, direc? | 
your advertising and sales 
promotional efforts to key 
purchasing power. They 
offer thorough horizontg 
ond vertical coverage of 
major markets, including 
new personnel and plants. 
Selections may be made to 
fit your own special require. 


ments. 
































New names are added 
to every McGraw-Hil/ [ist 
daily. List revisions are 
mode on a twenty-four hour 
basis. And all names are 
guoranteed accurate within 
two per cent, 


In view of present doy 
difficulties in maintaining 
your own mailing lists, this 
efficient personalized service 
is particularly important in 
securing the comprehensive 
market coverage you nee 
ond want. Ask for mor 
detailed information toda 
You'll probably be surprise 
at the low over-all cost and 
the tested effectiveness of 
these hand-picked selections 


4 
ad 
e 
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WE 
Mc GRAW-HILL 


DIRECT MAIL LIST SEAVICE 








McGraw-Hill Publishing Co. In 
DIRECT DIVISION 
330 WEST 42nd ST. 
NEW YORK 18, N. Y. 


MAIL 
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Wisconsin—Chicago & Northwestern 
Railway Co., 400 West Madison St., Chi- 
cago, Ill., plans early call for bids for new 
coaling station, with mechanical and elec- 
trical equipment. No estimate of cost an- 
nounced. It is understood that project will 
have a priority rating. B. R. Kulp, first 
noted address, is chief engineer. 


WasHINcTON—Bureau of Reclamation, 
Denver, Colo., has plans under way for cor- 


rection of erosion which has begun in spill- | 


way bucket at Grand Coulee power dam. 


Project will include new drydock, construc- | 
tion of caisson weighing about 1,650 tons, | 
and other work, with mechanical and elec- | 


trical equipment for operating service. Cost 
estimated over $3,500,000. 
uled to be asked soon. 


OREGON 
Power Administration, Department of In- 
terior, 1300 N. E. Union Ave., Portland, 
receives bids until April 3 for quantity of 
telemetering repeater equipment, and quan- 
tity of carrier-frequency transmitter-receiver 
equipment, including relays, impulse con- 
verters, modulators, amplifiers, totalizing 


| recording meters, controllers, load control 


apparatus, etc. (Invitation 3149.) 


Itt1no1s—International Harvester Co., 
180 North Michigan Ave., Chicago, plans 
one-story addition to plant at 12031-5] 
South Racine Ave., about 265 x 506 ft., for 


| assembling service. Cost reported in excess 


of $600,000, with machinery and electrical 
equipment. Project will have a priority rat- 
ing and will be placed under way soon. 
O. A. Krueger, first noted address, is com- 
pany engineer in charge. 


InpIANA—Public Service Co. of Indiana, 
Indianapolis, has plans maturing for expan- 


sion in steam-electric generating station, to | 
| include new multi-story’addition, with in- | 
| stallation of 
| 50,000-kw. rating, high-pressure boilers and | 
| auxiliary equipment, switchyard, transmis- | 


turbine-generator unit of 


‘on lines and power substations. Entire 
project to cost close to $5,000,000. Bids for 


| building erection are scheduled to be asked 


| in April. Sargent & Lundy, 140 South Dear- | 
| born St., Chicago, Ill., are consulting engi- | 


|} neers. 


|} ment, 


MINNESOTA 


Blue Earth, plans 


| motor-driven pumping machinery, with con- 


mated to cost close to $200,000. Proposed 
| to ask bids early in May. It is understood | 


trols and auxiliary equipment in new sew- | 


age disposal plant. Entire project is esti- 


| project will have a priority rating. Toltz 


| King & Day, Inc., Pioneer Bldg., ‘St. Paul, | 


| is consulting engineer. 


Oxn10—National Bronze 
Foundry Co., East 45th and Hamilton Sts., 
Cleveland, has contracted with government 


| for further expansion in plant, where a de- 
| velopment program has been under way for 
| several months, including additional build- 


| ment. 
| Financing by Defense Plant Corp. 


ings, with machinery and electrical equip- 
Cost estimated about $1,900.000. 
Work 
will be carried out soon. 

New YorK—New York State Electric & 
Gas Corp., Ithaca, has work in progress on 


| new steam-electric generating station for 


which a priority rating has been secured. It 
is understood that contracts have been 
awarded for turbine-generator unit and 


| high-pressure boilers, with awards to be 
| made for required auxiliary equipment as 
| work progresses. Entire project is estimated 
| to cost over $3,000,000, with transmission 


| lines, switching station and power substa- | 


| tions. Gilbert Associates, Inc., 412 Wash- | 


March 


ington St., Pa., is consulting 


engineer. 
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Bids are sched- | 


Purchasing Officer, Bonneville | 





Water and Sewer Depart- | 
installation of 


& Aluminum | 


sg eeeeeeesess Toor off and mail today *2"5"ee"""""5 





TESTING 
EQUIPMENT 


sat ES 


Short-Handed? 


Do YOU want improved 
accuracy with 
less skilled operators? 


The Photo-electric Tester 
for Watthour Meter Testing 


provides: 


Low Cost Testing 
Improved Accuracy 
Saving in Testing Time 


A light beam and relays count the 
revolutions of the meter under test 
and automatically starts and stops 
the test meter. 


Reduces Running Time 


The inherent accuracy of this equip- 
ment makes long test runs unneces- 
sary. Operators do not need to 
watch meters during the running 
period. 

Catalog describing this test table is wait- 


ing for you. 
- a <Ne “Gm <a eR We qe ee ae te 


Binding Posts 
Plugs—Receptacles 


THE STATES COMPANY 
3 New Park Ave., Hartford 6, Conn. 


Please send information regarding 
Photo-electric Test Table/Binding Posts 






































SAVE TIME 


WITH 


COFFING’S “SAFETY-PULL” 
RATCHET LEVER HOIST 


Hundreds of war 
plants are speeding 
production by 
equipping their 
maintenance and 
construction crews 
with “SAFETY- 
PULL” ratchet lever 
hoists. They can 
easily be carried 
about by one man, 
will operate in any 
position, and may 
be used for either 
pulling or lifting. A 
real tool for those 
inevitable mainte- 
nance jobs. 








Write Today 
For CatalogEG-6 


COFFING HOIST CO. 


DANVILLE ILLINOIS 
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LOCK Fluorescent Lamps 


against 
VIBRATION DIFFICULTIES 


It is a conceded fact that vibration at fluores- 
cent lamp contacts considerably impairs the 
efficiency of lamps, starters and ballasts. Flur- 
o-locks aid materially in preventing this con- 
dition. Furthermore Flur-o-locks insure the 
proper installation of lamps and offer definite 
protection against accident hazards wherein 
lamps are apt to fall from a fixture. Such 
accidents have occurred causing quite some 
material damage and personal injury. FOR 
SAFETY AND CONSERVATION USE 
FLUR-O-LOCKS. 


Write for Further Information 


LADUBY COMPANY 


505 Grand Avenue 
HAVEN, 5 





NEW CONN 
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Recent Rate Rulings 


Uran Power & Licut Co. rate case 
continued before the state Supreme 
Court recently when argument was pre- 
sented that there is no Utah statute 
nor provision of state or federal consti- 
tutions requiring that electric service 
rates be-fixed on either “present value 
or fair value” base. The state Public 
Service Commission presented this argu- 
ment. The protest was set forth to re- 
fute charges made by the power com- 
pany in a previous brief filed in connec- 
tion with the case that the order of the 


| commission to the company to adopt 


rate schedules which would effect a rate 
reduction of $1,500,000 annually on the 
basis of the company’s 194] earnings 
was “confiscation of company property” 
in direct violation of state statute and 
of state and federal constitutions. The 
power company brief also attacked the 
rate base of $63,920,270 set by the com- 
mission as a “fair value” for rate-mak- 
ing, contending that “present value” of 
$72,000,000 be used instead. The com- 
mission’s brief pointed out that the Su- 
preme Court of the United States has 
recognized that the only standard for 
rate making lies in the question of 
whether rates are “just and reasonable.” 


New Brunswick ELectric Power 
ComMMISsSION has established for its do- 
mestic consumers aflat rate of six cents 


| per kilowatt-hour for the first 20-kw.-hr. 





per month and three cents per kilowatt- 
hour for the balance. This new rate is 
to prevail all over the province of New 
Brunswick for commission domestic 
users. A flat rate for street lamps has 
also been provided. This is now $15 per 
street lamp, annually. The domestic 
rate had been reduced from ten cents 
to eight cents last November. 


CALIFORNIA Exectric Power Co.’s 
rates, charges, and rules will be investi- 
gated by the California Railroad Com- 
mission upon its own motion. No date 
has been announced for the hearing. 


Hooker Stock Offered 


Public offering has been made of 
50,000 shares of Hooker Electrochem- 
ical Co. $4.25 cumulative preferred 
stock at $100 a share. The company 
plans to apply $2,349,705 of the pro- 
ceeds to redemption of all its outstand- 
ing first mortgage bonds due in 1952 at 
10214 and $1,028,215 to redemption on 
March 3] of the outstanding 9,983 
shares of six percent cumulative pre- 
ferred stock at 105 a share. The bal- 
ance of $1,410,030 would be added to 
working capital. 
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Get the right answer 
FAST —tor more efficient 


more profitable handling of 


EVERY TYPE OF 
PRACTICAL 
ELECTRICAL JOB 





ds of men have used previous editions of 


Thousan n t 

this famous handbook as a working ide of 
everyday usefulness. Now it is ready to help you 
tee, in a big new Sth edition—600 pages larger— 
brought up to date— more than ever the ome 
great pocketbook of practical electricity fer you. 


5th Edition 


Croft's AMERICAN 
ELECTRICIANS’ 
HANDBOOK 


Revised by CLIFFORD C. CARR 
Heed of Electrical Engineering Department, 
Pratt lastitute 


HIS book is packed from cover to cover with 

the facts which every man engaged in clectri- 
eal work needs to have constantly at hand. From 
clear explanation of the fundamentals of elec- 
tricity to suggestions for remedying the troubles 
of electrical equipment, the information is the 
kind that helps practical electrical men select and 
install commercial electrical apparatus and mate 
rials intelligently for the ormance of specific 
services, operate electri equipment efficiently, 
and maintain it at high operating efficiency. 





1600 PAGES OF COVERS: 
practical dats. ® condnetors 
—- r "= * Gesute and circuit 

rations diagrams calcu ations 
useful ~ Tt. @ general electrical 
dations, and short cuts, cuarompont and 
and 





much descriptive in- 
fermation on modern 


7%, 1177 iiustrations. 
PRICE ONLY $5.00 


generators and 
otors 


m 
transformers 
outside distribution 
interior wiring 
electric lighting 
ete 


10 DAYS FREE EXAMINATION | 


McGraw-Hill Book Co., inc., 330 W. 42nd St., 
New York 18, N. Y. 








paid on cash or Same return privilege.) 





March 4, 1944 


















IMPROVED 
SOLENOID TYPE 


RELAYS 
by Paragon 


| AVAILABLE FOR EARLY DELIVERY 


@ Production for war has brought a host of 
marked improvements . . . among them the 
New Paragon Solenoid type relays . . . relays 
which are built to the miost rigid specifications 
and pass the most critical inspections. Best of 
all... they are available for short term delivery. 


Some of the striking improvements are: 


: Easy to mount .. . rubber encircled mount- 
i- ing holes readily accessible. 
n 
c- 2 Silent in operation. 
=] 
‘i 3 Fine silver contacts readily accessible and 
< amazingly easy to remove. 
ic 4 Contacts are quick acting because of free 
ys floating type plunger and double return 
coil spring. 
= »~ 
5 All metal parts cadmium plated or other- 
wise protected against elements. 
t These relays are conservatively rated at 15 


amps., 110 volts A.C., non-inductive load. 
Available for intermittent or continuous duty, 
with or without tropical insulation. Write for 
a technical bulletin. 


Built by an organization of engineers and 
skilled craftsmen specializing on electrical 
equipment since 1905. 


PARAGON ELECTRIC CO. 


ve 703 OLD COLONY BLDG. © CHICAGO, ILL. 






FIRST OF A SERIES OF NEW PRODUCTS— 
OTHERS TO BE ANNOUNCED SOON 


Paragon Chicago 


“4 oe sun pers 
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REA Allots Funds 
for Rural Projects 


The Rural Electrification Administra- 
tion has recently announced allotments 
totaling $786,000 to sixteen co-opera- 
tives in twelve states. The funds, all of 
which have WPB approval, will be used 
chiefly for the extension of electric serv- 
ice to farms to aid in the increased food 
production program. These latest allot- 
ments bring the total to $478,280,241, 
of which $12,317,328 represents opera- 
tions during the current fiscal year. 

Included are the following: 


Arkansas—Arkansas Valley Electric Co- 
operative Corp., Ozark, $50,000. 

IpaAHo—Kootenai County Rural Electri- 
fication Assn., Couer d’Alene, $15,000. 

Iowa—Plymouth Electric Co-operative 
Assn., LeMars, $80,000; Ida County Rural 
Electric Co-operative, Ida Grove, $70,000; 
S. E. Iowa Co-operative Electric Assn., 
Mount Pleasant, $50,000. 

Kentucky—Blue Grass Electric Co-oper- 
ative Corp., Nicholasville, $25,000; Fleming- 
Mason Rural Electric Co-operative Corp., 
Flemingsburg, $40,000. 

Loutstana—Claiborne Electric Co-opera- 
tive, Inc., Homer, $65,000. 

Micuican—tTri-County Electric Co-oper- 
ative, Portland, $50,000. 

Missouri—Atchison-Holt Electric. Co-op- 
erative, Rockport, $100,000; Platte-Clay 
Electric Co-operative, Inc., Platte City, 
$25,000. 

Oxu1o—Pioneer Rural Electric Co-opera- 
tive, Inc., Piqua, $40,000. 

OxLtaHoma—Canadian Valley Electric 
Co-operative, Inc., Seminole, $110,000. 

Texas—Jackson Electric Co-operative, 
Inc., LaWard, $30,000. 

VermMont—Halifax Electric Co-operative, 
Inc., Brattleboro, $10,000. 

Vircinta—Powell Valley Electric Co-op- 
erative, Jonesville, $26,000. 


RCA Plans to Make FM 
Apparatus in Post-War 


Radio Corporation of America plans 
to manufacture and sell frequency mod- 
ulation (FM) home receiving sets of 
high quality design as soon as civilian 
production is resumed, Dr. C. B. Jol- 
liffe, chief engineer of the company’s 
RCA Victor Division, has revealed. 

In the first public announcement of 
the company’s post-war plans on FM 
equipment delivered at a meeting of FM 
Broadcasters, Inc., at the Hotel Commo- 
dore, New York, Dr. Jolliffe also de- 
clared that RCA plans to manufacture a 
complete line of FM transmitters in- 
corporating novel circuits developed 
through research before the war, but 
which RCA had not yet had an oppor- 
tunity to incorporate into apparatus 
manufactured then. 

RCA, he said, will offer a complete 
and co-ordinated line of studio, trans- 
mitter and accessory equipment. 
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“These are 
BUSY days!” 




















SAVE TIME-select your 


conductor fittings from this 
Catalog . . ALL good types 


You can buy Tee Connectors, 
Grounding Clamps, Cable Taps... 
Straight, Parallel, Elbow and Cross 
Connectors . . . Service Connectors, 
Bus Supports, Terminals . . . prac- 
tically every good type, in the 
COMPLETE line. 








JUST FOR 
EXAMPLE — 
here are some 
of the standard 
Penn-Union Vi- 
tite terminal 

lugs: 


Round, offset 
These types and 
many more—in a 


complete range of <——* 


sizes. Write for Catalog. 


Penn-Union connectors are the first 
choice of leading utilities, indus- 
trials, electrical manufacturers and 
contractors. They have found that 
“Penn-Union” on a fitting is their 
best guarantee of Dependability. 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 


| 


PENN- 
UNION 


| Conductor Fittings 
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PROFESSIONAL SERVICES , 








BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. Y 


FORD, BACON & DAVIS, Inc. 


ENGINEERS 


DZ3SIGN «¢ CONSTRUCTION 
VALUATIONS ¢ REPORTS 
New York—Philadelphia—Washington—Chicago 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 
Consulting Engineers 


Hydro-Electric Development, Dams, Water Supply 
Flood Control, Engineering Problems relat in, to 
Water Rights and Water Power Law. Appra als. 


New York City, 50 Church St. 











BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, IIl. 


———d 








ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 


Kansas City, Mo. 








E. J. CHENEY AND CO. 
ENGINEERS AND CONSULTANTS 


Design, Supervision of Construction 
Rehabilitation Engineering, Reports, Studies 
Valuations, Economic and Business Surveys 


61 Broadway New York 


PAUL E. GERST & CO. 


CONSULTING ENGINEERS 
We specialize in electrical Product Design in con- 
nection with the Field of electrical rotating ma- 
chinery, Transformers, controls, Appliances, Fans 
and Blowers, and electronic devices. 
205 W. Wacker Dr. Chicago, Ill. 
Eng. Bidg. State 5309 


ed 








PUBLIC UTILITY ENGINEERING | 
& SERVICE CORPORATION 


Consulting Engineers 
Design Operations 


Steam—Hydraulic—Gas 


231 S. La Salle St. Chicago 4, Il] 








HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 


30 Rockefeller Plaza New York 


GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 
DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 
Reports ¢ Rates ¢ Labor relations « Safety « 
Purchasing ¢ Costs ¢ Laboratory 


61 Broadway ° National Press Bidg. 
New York Reading, Pa. ~ washington, D. C. 








Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 
Bill Frequency Analyzer 
102 Maiden Lane New York 








JULIEN H. DAVIS 


Member A.LE.E. 
Consulting Engineer 


Industrial 
Utility—Electrical— Mechanical 


740 So. Broadway Los Angeles, Calif. 


HAUG & DRUM 


RESEARCH LABORATORY 
ELECTRICAL CONSULTING ENGINEERS 
Electronics - Industrial Controls - Street Lighting 
Generation - Transmission - Distribution 


255 Hazel Ave. Glencoe, Ill. 


(A Chicago Suburb) 








SANDERSON & PORTER 


Engineers 
for the 
FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION— 


of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francise 








DAY & ZIMMERMANN, Inc. 
ENGINEERS 


Design - Construction Management 


Investigations and Reports 


PHILADELPHIA 


Packard Building CHICAGO 


NEW YORK 


HENKELS & McCOY 
(Electric & Telephone Line Construction Co.) 


Wood pole transmission lines 
Electric Distribution and maintenance 


Philadelphia, Pa. 








SARGENT & LUNDY 
ENGINEERS 
140 South Dearborn St. 
Chicago, III. 








. 
Ebasco Services Incorporated 
Industrial Division 
Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 
Two Rector Street New York 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


46 So. Sth St., Columbus, Ohio 
327 South LaSalle Street, Chicago, M1. 
136 Liberty St., New York 





STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports ¢ Examinations ¢ Appraisals 
Consulting Engineering 
BOSTON « NEW YORK ¢ CHICAGO ¢ HOUSTON 
PITTSBURGH ¢ SAN FRANCISCO ¢ LOS ANGELES 








ELECTRICAL TESTING 


LABORATORIES INC. 


Field and Laboratory Tests 
Electrical © Mechanical © Physical 
Chemical 
INSPECTION ¢ ANALYSIS © RESEARCH 


CERTIFICATION 
2 East End Avenue at 79th St., New York 21, N.Y. 


WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—-WILLIAM 8. LEFFLER 
Engineers—Economt«ls 
RATE RESEARCH SALES RESEARCH 


FOR 
POST-WAR PLANNING 
Cost Analysis Rate Cases 

Noroton, Connecticut 





THE J. G. WHITE 
ENGINEERING CORPORATION 


Engineers — Constructors 


New York, N. Y. 








H. F. FERGUSON 


Consulting Electrical Engineer 
Expert advice on location and purchase of right of 
way 


Industrial plant layouts & surveys. Rate com- 
parisons. 


288 Alameda Avenue Youngstown, Ohio 


CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass. 
Electric, Steam and Hydraulic Projects. 


Investigations, Reports, Designs and 
Appraisals. 


WELSBACH ENGINEERING AND 
MANAGEMENT CORPORATION 


Engineering - Electrical Construction - 
Management - Electric and Gas Street 
Lighting Maintenance 
1500 Walnut Street Philadelphia 2, Pa 











ROBERT E. FOLEY 


CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. 


Binghamton, N. Y. 








J, H. MANNING & COMPANY 


ENGINEERING 
SERVICES 


120 Broadway, New York 








READERS MAY CONTAC? 
THE CONSULTANTS 
whose cards apfear on this page 


with the confidence justified by the offer- 
ing of these special services nationelly. 
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BOOKS RECEIVED 





i ance and Servicing of Electrical Instru- 
ei James Spencer. The Instrument Pub- 

ng Co., Inc., Pittsburgh. 256 pages, illus- 
seated. Price $2. 


Written by a supervisory Westinghouse 
;ystrument engineer, this manual presents 
» practical, orderly manner the procedures 
in analyzing the symptoms and applying the 
remedies to the ills that befall pivots, bear- 
ings, element-balancing, scale accuracy, 
magnets, auxiliary resistors, etc. In addi- 
tion to treating most of the extant forms of 
-onventional electrical indicating instru- 
ments, it deals with the repair and calibra- 
tion of temperature indicators, ohmmeters, 
Megger insulation testers, phase-shifters, 
instrument transformers, synchroscopes and 
power-factor meters. Too many laboratories 
and industrial plants relying on these very 
instruments are without just such a guide to 
their trustworthy upkeep for accuracy. 


Materials Handbook (5th Edition). By George 
S. Brady. McGraw-Hill Book Co., Inc., New 
York, N. Y. 765 pages, price $5. 


Now embraces some 1,400 basic materials 
of nature, manufacture or synthesis and 
indexes over 6,000 variants or “other 
names.” With each is given a discussion of 
origin, characteristics, physical properties 
and field of industrial usefulness. Random 
samples are marblewood, indium, ferro- 
boron, lignin, mica, mohair, lewisite, sap- 
phire, tetra-nitro-aniline, varnish. Appen- 
dices include tabulated data on pH scales, 
hardness grades, the elements, electrical 
conductivities, eletrochemical order, etc. 


Bibliography and Abstracts on Electrical Con- 
tacts. American Society for Testing Materials, 
260 S. Broad Street, Philadelphia 2, Pa. 137 
pages, price $5. 

Prepared bv the A:S.T.M. Committee B-4, 
this compendium lists, and in most cases ab- 
stracts, more than 800 articles and books in 
international literature. The period covered 
is 1835 to 1943. Subjects indexed include: 
contact materials, circuit breakers, relays, 
contact temperature, arcs, spark and glow 
discharges, contact wear. There is also an 
author index. Nothing more authoritative 
for designers of equipments involving con- 
tacts can be imagined. 


Depreciation Accounting as Applied to Pub- 
lic Utilities. By Samuel Ferguson. Obtainable 
at Witkower's, 77 Asylutm St., Hartford (1), Conn. 
92 pages, illustrated. Price $1, postpaid. 


Virtual confiscation of the utility proper- 


ties of the country by the devious route of | 








an overweening “depreciation” deduction | 
from the rate base is here assailed by the | 


well-known president of the Hartford Elec- 
tric Light Company. He warns the industry 
of the danger of nationalization of its re- 


sources through unrestrained operation of | 
‘straight-line” deductions. Fallacies as well | 


as injustices of prescribed accounting phi- 
losophy are shown to arise out of refusal to 


differentiate between depreciation as a | 


physical fact and depreciation-accounting 
which, if unduly accelerated, accords a pro- 


prietary interest to the consuming public. | 
rhe author’s plea is that the item be al- | 


lowed to be set by the utility within regu- 


lated limits and function solely to reimburse | 
for plant facilities actually consumed—not | 
4s an amortization adjunct of the rate base. | 


\ppendices includes the A.G.A.-E.E.I. in- 
‘erim report on retirement experience and 
the Olds address (entitled “Cooperatives 
ind a United Nation”) at the 1943 meeting 
of N.R.E.C.A, 
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FOR=SPEED IN 
INSTALLATION 


The exclusive Everstick nut housing locks 
the Anchor firmly on the rod. This 
speeds up installation. Plates are so 
designed, that they expand easily into 
undisturbed earth, and extra holding 
power is achieved. Made of tough, 
rust-resistant malleable iron. Write for 
bulletin. 


EVERSTICK ANCHOR CO. 





FAIRFIELD, IOWA 





NEW MODEL 


HIGHEST ACCURACY 
CHRONOMETRIC 


TACHOMETER 


Readability to 1 RPM per division. Guaranteed 
accuracy well within 1/2 of 1%. Indicates RPM 
directly on the dial without any calculations 
over a fixed period of 6 seconds. Negligible 
torque. Two models with ranges 0-1000 RPM 
er 0-10,000 RPM, each suitable for double 
rated range. 


Write for bulletin No. 715. 


HERMAN H. STICHT CO., 


27 PARK PLACE NEW YORK, 













“Tas CQLORT 


ATR SE 
SAFETY-FIRST 


Leading Utilities prefer COLORTOPS because the all-por- 
celain top (no shocks)}—bottom venting (no burns)—double 
wall construction—positive indicator when blown, etc. con- 
tribute enormously to the promotion of public safety. Per- 
formance characteristics eliminate unnecessary blowings and 
loss of revenue. 


YOU CAN'T GO WRONG WITH COLORTOPS! 





EASY SELECTION 
QUICK INSPECTION 
INSTRUCTIVE TO USERS 





COLOR 
TELLS 
SIZE 


OPER 











TRICO FUSE MFG. CO., Milwaukee, Wis. 


In Canada: IRVING SMITH LIMITED, Montreal 











G.C.A. 


Lamp Replacers 
Lamp Base 
Removers 

Cartridge Fuse 

Tongs 
Switch Hooks 


Send for Catalogue 


We have been making 
safety tools for 27 years 


THE G. C. A. 


Manufacturing Co. 
Pittsfield, Mass. 
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METAL MARKERS 


OUTLAST THE POLE 


Premax Stamped and Embossed 
Markers and Pole Tags costs far less 
than it will to renew your present 
stencil job. Write for details and 


prices. 









remax Froducts 


Division Chisholm-Ryder Co., Inc. 
4418 Highland Ave., Niagara Falls, N. Y. 


(925) 139 
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WANTED 


ILLUMINATING 
COMMERCIAL ENGINEER 


We are looking for a man with an engi- 
neering background, familiar with present 
day lighting work, who is capable of set- 
ting up a commercial engineering de - 
ment for a natonally known New - 
land manufacturer. Man should be able 
to organize a department, have some 
sales experience and be able to promote 
lighting. Starting salary above $3500.00, 
more as earned. Write giving age, educa- 
tion, experience, availability and draft 


status. 
P-650, Electrical World, 
330 W. 42nd St., New York 18. N. Y. 





Radio Engineer for installa- 
tion, maintenance and servic- 
ing essential electronic equip- 
ment in United States and 
abroad. Electrical background 
and practical radio experience 


RADIO ENGINEERS WANTED 


WESTINGHOUSE ELECTRIC & MANUFACTURING Co, 


required. Age 28-40. Salary 
$3600 up plus living expenses, 
Wire or write Radio Division, 
2519 Wilkens Avenue, Baiti- 
more 23, Maryland for appii- 
cation forms. 








POSITIONS VACANT 








ENGINEERS—Openings for several engineers 











tee cennes.» 





Steam Power Station Personnel Wanted 


Turbine, boiler, switchboard, and auxiliary 








eeeentitey 
Electrical Engineers Wanted 
If you are a young electrical engineer desir 
to express your creative talents going research an 
development work in a high vol laboratory 






































experience in electrical contracting desires re- 





ing practical 


utility experience. 


sponsible connections. Available about Febru- 
ary ist. PW-638, Electrical World. 330 W 
42nd St., New York 18, N. Y. 

OPERATING SUPERVISOR — Age 41, broad 


Successful record achiev- 
results by maintaining coordi- 


nated organization and harmonious employee 


re 


M 


rounded experience 
sion, distribution, sales, rates, accounting, ad- 
ministration, 
general supervisory position as superintendent, 
Manager or executive assistant. 
tion 
operations. 


lations. 
in generation, 
Interested 


public relations. 


offering opportunities for 
PW-€39, Electrical Worid, 520 
lL. 


ichigan Ave., Chicago 11, 


Engineering background with well 
transmis- 


in 


Prefer posi- 
improveed 


N. 





ELECTRICAL ENGINEER, 338, 


cation. 


qualifications in the design and 


and telephonic co 


Location 
Speak Spanish. 


domestic or 


technical edu- 
15 years of construction engineering 
experience in the utility and industria! fields. 
Special 
stallation of protective relay and control sys- 
tems, electronic control, 
munications. 


in- 


™m- 


Prefer position offering oppor- 
tunity to demonstrate ability and permanent 
employment. 
America. 
World, 68 Post S8t., 


South 
PW-652, Electrical 
San Francisco 4, Cal. 





de 


N. 


ELECTRICAL ENGINEER: Prof. 


mance 


lic., comp 


re- 


hensive practical experience in planning and 


sign, familiar with operation and main 


in industrial and utility fle 


Michigan Ave., Chicago 11, Il. 


te- 


of generating, distribution and utiliza- 
tion systems 
available now. PW-653, Electrical World, 520 


lds 








SALESMAN AVAILABLE 





N. 


MANUFACTURER’S AGENT with 


and Export 


trical World 
Y. 


over 


20 


years experience in New York, New Jersey 


markets, 


wants products to sell 


to Utilities, Industrials and Jobbers P+ exclu- 
sive agency, commision basis. SA-654, Elec- 
330 W. 42nd St., New York 18. 








EXECUTIVES AND TECHNICAL MEN 


Be ready for post war opportunities! 


We solicit inquiries from qualified candidates who 
desire to contact employers for positions paying up 
to $20, per year. Confidential. Est. 29 years. 
(Inquiries from Employers entail no obligation) 
THE NATIONAL BUSINESS BOURSE 
20 W. Jackson Bivd., Chicago 4 











fenced 4 ti a operators; machinists, mechanics, relay H tablished abate yee 
lien ag ge og Sp baoeeea, and instrument men. : Location : for ‘several technically” tyained men Pant se 
standards. Location Middle West. Submit Tennessee. Certificate of availability re- including ‘Fecent snap shot -of yourse plete details 
full details of experience, qualifications, and quired. Address: tito, Mlary—2athat can be, worked Out at the 
availability. P-651, Electrical World, 520 N. T. &. LANE P-649, wisetriea’ ‘World 
Michigan Ave., Chicago 11, IIl. Box P, Ock Ridge, Tenn. 320 West 42nd St. New York 18, N. Y 
? METER ENGINEER — Permanent position 
- with utility company in the East. Appli- REPRESENTATIVE AVAILABLE 
sf | cant must be a technical graduate with SLIP RING MOTORS 
supervisory experience; possess a good per. | ORIENT REPRESENTATION AVAILABLE 50 HP. 600 RPM, 3/60/440 V. Allis Chalmers 
yet oF cdeaadian debarionee gg oy Graduate electrical engineer having eighteen 150 HP. 514 RPM. 3/60/220 V. Allis Chalmers 
i : ° ete * ter. | years domestic and Oriental sales engineering 
draft status, and availability. Send ae experience desires to represent reliable elec- 160 HP. on ita canine ee tee. 
with te P-658, ee 330 . trical plant, transmission line, supply and 225 HP. 720 RPM. 3/60/220-440 V. Gen. Elec. 
42nd St., New York 18, N ‘ accessories manufacturers in postwar Orient. AC GENERATORS 
= RA-655, Electrical .World, 68 Post St., San 150 KW. 225 RPM, 3/60/2300 V. Ft. Wayne TRC 
EMPLOYMENT SERVICE wbemactetntstnitneclh wee 150 KW. 600 RPM, 3/60/220 V. Gen. Elec. ATB 
200 KW. 720 RPM, 3/60/440 V. Gen. Elec. ATB 
SALARIED POSITIONS — This advertising FOR SALE ENGINE-GENERATORS 
mervses es Ce pears revere’ | Sinners 75 KVA, 3/60/240 V. Crocker-Wheeler—Russell 
negotiates for high salaried supervisory tech- FOR SALE—one 5 Ton Side Furnace Slab 150 KW. 3/60/240 V. Gen. Elec.—Allis Chalmers 
nical and executive posit ons. Procedure will Charging Crane, 56’7” span, 52000 Ib. maxi- FREQUENCY CHANGERS 
be individualized to your personal require- | 44m wheel load, maximum opening of tongs 60 KVA (2) 60/120 cycle 3/60/220 V. Gen. Elec. 
ments and will not conflict with Manpower | 49*__ minimum 10”, Bridge Speed 192 ft. per SPOT WELDER 
Commission’s. Retaining fee protected by re- minute, Trolley Speed 105’ per min., Revolving 0 RW. Thembesn nil os — 
| fund provision. Identity covered and present | Sneed §.4 revolutions per min. Bridge and : B one 5 . eyes, , 
position protected. Send for details. R. W.| Hoist Motors G. BE. MD. 105—40-50 HP., 230 AIR COMPRESSOR 
Bixby. Inc.. 262 Delward Bldg., Buffalo, N. ¥ . D. C. minus trolley, turn around and grip 8 x 8 Bury horizontal water cooled with motor 
motors and all control FS-656, Electrical ROCKFORD Gesrais, EQUIPMENT COMPANY 
| i , 7 , 
i POSITIONS WANTED World, 330 W. 42nd St., New York 18, N. Y. 713 Sow Rockford, 
MAN with long and valuable executive, esti- WANTED 
mating, engineering, and job managment 


WANTED—Used shop Meter test board. Also 

one 550 volt portable phanton. Send de- 
scription and price. W-657, Electrical World, 
520 N. Michigan Ave., Chicago 11, IIL 


ANYTHING within reason that is wanted in 

the fleld served by Electrical World can be 
quickly located through bringing it to the at- 
tention of thousands of men whose interest is 
— because this is the busines paper they 
rea 








MANUFACTURERS 


need the best 
technical and sales 


REPRESENTATION 


for the MARKET of the West! Present 
and post-war—Write today to 


A. B. SMEDLEY 
Technical Products . 
1254 N. Los Robles, Pasadena 6, Calif. 


Experienced graduate engineers will serve 
your account. 











CIRCUIT BREAKERS 
FOR SALE 
- > Circuit Breaker 300 amp. 3 Pole. 


v—A.C. 

1—I.T.E. Circuit Breaker 10,000 amp. 3 
Pole. D.C. type LG 

Circuit Breaker 3,000 amp. 2 

D.C. type LG 

Circuit ~~ 4,000 amp. 3 


Pole. D.C. “pe 

30 DeltaStar. Bus. Support insulators 
type 1124—D5—53 

D.C. Watt hour meters, Ammeters & Volt- 


meters, switchboard type, also 10,000 
amp. Shunts. 


NEWARK NEWS, Newark, N. J. 











3 3 PH., 60 60 Cycle, 2200 Volt Motors 


, Type CS, 1750 RPM 
395 HP GE. “Type KT352, 865 RPM (with com- 


pensators) 
1—100 HP Whse., Type CS, 1760 RPM (direct con- 
nected orthington 4-UB 


ritugal pump, hn $00 GPM @ 330’ head) patent 

ti pump, . 

, Type CW, 700 RPM (slip ring) 

HAGERSTOWN Seewneat Co., INC. 
own, M Phone 3813 








Western Canada is an excellent mar- 
ket for a wide assortment of electrical 
products. 


A thoroughly experienced sales or- 
ganization with 25 years experience 
within the electrical industry offers you 





WESTERN CANADA 


To Electrical Manufacturers 


RA-640, Electrical World, 520 North Michigan Ave., Chicago II, 


its services in promoting and develop- 
ing a steady and active demand for 
worthy products. 


Territory covered from Head of the 
Great Lakes to Pacific Coast inclusive. 
Highest references. 
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POWER FOR PRODUCTION 


MOTORS GENERATOR SETS 


2000 Ampere, 6 volt, Hanson-Van Winkle. 
1 1500 Ampere 6 volt, Hanson-Van Winkle. 
20 KW, 260 volts, Allis-Chalmers, syn- 


c us 
io KW, 125 volt General Electric, ‘squirrel 


8% Kw, 125 volt, General Electric, squir- 
rel cage. 


MOTORS—3 PHASE 60 CYCLE 


i—400 HP, 514 RPM, 440 volt, 


ring. 
1—350 HP, 300 RPM, 440 volt, G.E., slip ring. 
1—335 HP, 600 RPM, 2300 volt, B.E., syn. 
i—300 HP, 720 RPM, 2200 volt, G.E., Sl. Rg 
1—2: 50 HP, 514 RPM, 4000 volt, G.E., syn. 
1—250 HP, 600 RPM, 4000 volt, G.E., sync. 
1—2 50 HP, 600 RPM, 2200 volts, G. E., ae. fing 
1—200 HP, 450 RPM. 2200/4000 v., G.E., sl. rg. 
-150 HP, 1800 RPM, 440 volt, General Ties. 
tric, squirrel cage 
1—150 HP, 990 RPM, 440 volt, Al. Ch. sl. rg. 
1—150 HP, 600 RPM, 440 volt, General Elec- 
tric, squirrel cage 
1—500 HP, 900 RPM, 440 volt, Lincoln, sl. rg 


Westg. slip 


1 


1—150 HP, 400 RPM, 440 volt, G.E., sq. cg. 
1—100 HP, 900 RPM, 440 volt, G.E., slip ring 
3—100 HP, 720 RPM, 440 volt, G.E., slip ring 
1i—100 HP, 720 RPM, 440 volt, G.E., sq. cg. 
i—100 HP, 600 RPM, 440 volt, G.E., slip ring 


1i—100 HP, 600 RPM, 440 volt, G.E., sq. cg. 
1—100 HP, 514 RPM, 440 volt, G.E., sq. cg. 
2—100 HP, 450 RPM, 440 volt, G.E., sq. cg. 
i— 90 HP, 400 RPM, 550 volt, Cr. Whir. sq. cg. 
i— 75 HP, 900 RPM, 4000 volt, Elec. Mach 


syn. 

i— 75 HP, 900 any 
Morse, slip rin 

i— 75 HP, 900 RPM, 440 volt, G.E., sq. cg. 


220 volt, Fairbanks 


J. L. HEMPHILL & 


New York Phone: LOngacre 5-3227 
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i— 75 HP, 720 RPM, 440 volt, Westghse, slip 


&. 
i— 75 HP, 720 RPM, 440 volt, G.E., sq. ¢ 
1— 60 HP, 900 RPM, 440 voit, G.E., =, fing. 
i— 560 HP, 900 RPM, 440 volt, G.E., cg. 
1—200 HP, 440 volt, 600 RPM, Grodker. Wheel- 
er, slip ring. 


MOTORS—D.C. 230 VOLTS 


2—450 HP, 400 RPM, G.E. 

1—250 HP, 760 RPM, Electro Dynamic. 

i—150 HP, 750 RPM, Electro Dynamic. 

2—150 HP, 400/550 RPM, Westinghouse, type 


SK. 
1—125 HP, 600 wg ts Westinghouse, SK. 
i—100 HP, G.E., 575 RPM. 

i— 50 HP, 750 RPM, Westinghouse, type SK. 
i— 50 HP, 700 RPM, Crocker Wheeler. 

1— 40 HP, 775 RPM, Westinghouse. 


TRANSFORMERS 


4—3000 KVA, General 
taps, 2400/4150Y. 

2— 400 KVA, G.E., 4156-240/480 v., Bcott taps. 

3— 300 KVA, Pittsburgh, 7800/440 volts. 

3— 150 KVA, G.E., 33,000 2300/4000 Y. 

A, Westinghouse, 11,430/250 volts. 

Pittsburgh, 1375/2750-110/220 


3— 100 KVA, Westinghouse, 13200 250 volts. 


Electric, 14000, with 


8— 100 KVA, General Electric, 2200-220/110 
volts. 

3— 100 KVA, Allis-Chalmers, 2200/220/110. 

3— 75 KVA, G.E., 13,500-7500/440 volts. 

3— 75 KVA, G.E., 2200/220/110 volts. 

I— 75 KVA, G.E., 2400/4800/120/249 volts. 

I— 75 KVA, G.E., 3 phase, 4156Y-120/208Y. 

3— 60 KVA, General Electric, 2200/220/110. 








Power Equipment 


Released by Utilities & industrials 


Turbines, Generators, Steam 
and Oil Engines, Boilers, 
Motor Generators, Rotaries 
Transformers, Motors, Com- 
pressors, etc. 

Service backed by 38 years’ experience 


BREW, WOLTMAN & CO. 


52 Church St. New York, 7, N. ¥. 











Rotary Converters—3 — 60 Cy. 


A.C, 
K.W. Make R.P.M. Volts Volts 
1—1500 Whee. 720 86650 11500 
1—1250 G.E. 720 8250 2300 
1—1000 Whse. 900 §6600 2300 
2— 756 Whse. 1200 600 2300/4000 
1— 300 G.E. 1200 600 13200 
R Ph. 25 Cy. 
2—1500 G.E. 600 225/275 6600 
1— 500 G.E. 750 225/275 6600 
M. G. Sets—3 Ph. 
1— 5C0 G.E. 720 600 2200 
1— 500 G.E. 720 8 600 13200 
1— 400 G.E. 720 250 2300 


BELYEA COMPANY, INC. 


51 Howell Street, Jersey City, N. J. 








STATION M 








BOUGHT and SOLD 


We have several] thousand transformers in stock for prompt 
shipment, and invite your inquiries. 


PIONEER TRANSFORMER REBUILDERS 

We rewind, repair and redesign all makes and sizes. 
One Year Guarantee 

THE ELECTRIC SERVICE CO., 


“AMERICA'S USED TRANSFORMER CLEARING HOUSE" 
Since 1912 


INC. 


CINCINNATI 27, OHIO 











yan ose erm Pbgh., 7500/15,000 volts-110/220 


33K KVA, General Electric, 2200/220/440. 
om sevteee’ Allis Chalmers, 3 phase, 4156Y/ 
I— 25 KVA, G.E., 220/110-220/110 volts. 

2—- 15 KVA, G.E., 2300-116/230 volts, 


MOTORS—VARIABLE SPEED 230 VOLTS 


2—100 HP, 475/1375 RPM, Electro Dynamic. 

1— 90 HP, 470/940 RPM, General Electric. 

i— 75 HP, 525/1575 RPM, Electro Dynamic 

i— 35 HP, 5600/1500 RPM, Westinghouse. 

i— 30 HP, 225/900 RPM, Crocker Wheeler. 

2— 25 HP, 300/900 RPM, Electro Dynamic. 

1— 20 HP, 750/1500 RPM, General Electric. 

i— 15 HP, 300/1200 RPM, G.E. 

1—13/18 HP, 350/1200 RPM, Electro Dynamic 

2—11% HP, 5600/1500 RPM, Westinghouse, 
type SK. 

i—5 HP, 600/1200 RPM, General Electric. 

i—5 HP, 450/1800 RPM, Crocker Wheeler. 

i—5 HP, 400/1600 RPM, Diehl. 

1—5 HP, 225/900 RPM, Electro Dynamic. 


INSTRUMENTS 


25—Westinghouse type U recording ammeters 
with split core CT. 

25—Westinghouse type U 
meters. 


recording volt- 


TURBO GENERATORS 


600 KW Terry dual bleeder condensing Tur- 
bine only. 
3 ph., 


i—500 KW, G.E., 

bleeder. 
1—375 KVA, Westinghouse, non-condensing. 
1—300 KW, G E., 3 ph., 60 cy., 220 volt, cond. 
1—209 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 


60 cy., 430 volt, 


CO., INC., Power Equipment 


53rd ST., NORTH BERGEN, N. J. 


UNion 3-2600 


FREQUENCY 
CHANGER 


1000 KW, 460 volts, 3 phase, 25 
cycle, 

300 RPM, 1570 amperes, serial 
4,900,000, 

1250 KVA 0.8 p.f. 50-deg. rise 
General Electric, type ATI-10- 
1250M-300, with amortisseur 
winding, with 33 KW direct- 
connected exciter, with 

1400 HP 460 volts, 3 phase, 
cycle, 

300 RPM General Electric, 1570 
ampere 

1250 KVA p.f. 0.9, 50-deg. type 
ATI-24-1250M-300 form C, with 


amortisseur winding. 


CHICAGO ELECTRIC CO. 


1314 W. Cermak Rd. Chicago, Ill. 


New Jersey Phone 



























FOR SALE 
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142 East 32nd Street 
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WATTHOUR METERS 


A.C.—Reconditioned—Tested—D.C. 
We also BUY complete stocks of used meters 


ATLANTIC ELECTRIC METER COMPANY 
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March 4, 









New York 16, N. Y. 


1944 








TRANSFORMERS 


New or used. es and sizes. 
Air and oil ie Phase changers a 
specialty. 
ATLANTIC TRANSFORMER CO. 
Transformer Specialists 
5143 N. 2nd St. Phila., Pa. 








(927) 141 
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o brick and mortar structure to build, since I-T-E 
Weatherproof Switchgear can safely be placed anywhere out- 
doors. By choosing a location close to the plant area where 
power is used, cables for low-voltage current can be short. 
These are savings. Add to them the provisions I-T-E makes 
for long service life under outdoor conditions—tightness of 
welded-steel structures, the protection qualities of I-T-E 
finish, the durable circuit breakers capable of performing with 
minimum of maintenance. Let I-T-E engineers give you the 
cost figures of outdoor substations in accordance with your 
specifications. 


Representatives in Principal Cities 








AIR SWITCHGEAR 
TOs 


4 CIRCUIT BREAKER C0., pumapezpuia 30, pa. 







OUTDOOR TRANSFORMER — Sup- 
plied by a well-known trans- 
former builder . . . 100 to 1500 kva 
. . cooled with oil or non-flaming 
fluid. 


INCOMING LINE CONNECTION—May 

be ajunction box, as shownora 
disconnecting switch, pothead or 
power circuit breaker. Connec- 
tions to overhead lines can also be 
arranged for. 


CONNECTION THROAT — Depend- 

ably weatherproofed . . . con- 
nects transformer secondary ter- 
minals to secondary bus. 


WEATHERPROOF HOUSING — A 

strongly-built rain and wind- 
resisting housing for the circuit 
breakers. Roof construction is 
thoroughly weatherproofed, while 
permitting extension of the original 
structure. Adequate ventilation is 
provided for. 


FULL-LENGTH DOORS — Three- 

point latches, stiffening braces, 
flanged edges and concealed adjust- 
able hinges are furnished. Provi- 
sion can be made for locking the 
doors when closed. 


CIRCUIT BREAKERS — Drawout 

type, manually or electrically 
operated . . current and inter- 
rupting rating to suit your require- 
ments. Each breaker is protected 
by a hinged door with ventilating 
louvers and may be operated manu- 
ally without opening door. In ca- 
pacities up to 1600 amperes, the 
circuit breakers are mounted three- 
high as shown. A wide range of 
protective devices is available to 
guard against overcurrent, short 
circuits, low voltage and other ab- 
normal conditions. 
































Why your postwar turbine installation 


plans should include Nonpareil Turbine Oil 





@ PERHAPS YOU haven't thought 
of turbine oil as part of the turbine 
installation problem at this stage 
of your planning. But there is one 
oil that differs so much from other 
turbine oils that its use affects your 
plans all the way back to the draft- 
ing board. This oil—Nonpareil 
Turbine Oil—brings real econcmy 


in auxiliary equipment, in plant 


space, and in total investment. 

Nonpareil Turbine Oil is gwar- 
anteed for the life of your turbine. 
That's not merely a way of saying 
“Nonpareil is a long-lasting oil.” 
It means that Nonpareil should be 
considered as part of your turbine 
investment just as much as the 
auxiliary equipment which goes 
with the turbine. 








Here are some of 
reasons why: 


1. Less space is required fora: thine 
and its auxiliary equipment when 
Nonpareil is used. One fill of 0: js ail 
that is needed for each turbin . No 
space is needed for extra Storage ‘anks, 
or batch treating and settling t. ks. 


2. Less equipment is needed, sch as 
pipes, fittings, pumps and tanks, usy. 
ally required where oil must be treated, 


Nonpareil also affects the return on 
the investment you can expect from 4 
new turbine installation. 


1. The saving in storage space and 
equipment means less interest on the 
investment in the installation. 


2. Operating costs will be lower be. 
cause you are assured of no expense 
for oil replacements for the life of the 
turbine. Only normal make-up oil is 
necessary. 


3. Maintenance costs will be less— 
there is less equipment to be repaired 
and maintained. 


Take time now to prove to yourself 
that Nonpareil Turbine Oil lives up to 
its written guarantee—that it eliminates 
turbine deposits and turbine oil main- 
tenance. Test it in one or more of your 
present units. You'll be convinced it's 
the oil you want to match the efficient, 
postwar generating equipment you will 
install. 

Call your local Standard Oil Com- 
pany (Indiana) office, or write 910 $. 
Michigan Ave., Chicago 5, Illinois, for 
a Lubrication Engineer to help you 
make the test. In Nebraska, write 
Standard Oil Company of Nebraska at 
Omaha 2. 


Oil is Ammunition . . . Use it Wise 


ss 
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NON PAREIL 
TURBINE OIL 






— 
(STANDARD 


STANDARD OIL COMPANY (INDIANA) Yseavce 


* LUBRICATION ENGINEERING 



















